5B 



• ^ • - GGAGAAGCA^ 




ZTGGGCGCCTGAGCGCGGCGTGGGAGGCTTGGGAC 

-"^-^ - •-"^^^^^^G.^GGACCATGAACGGGGAGGCCATCrGCAGCGCCCTGGCGAC CAT*" CCT 

:AAACTCGCCGACCTGCGGTACCTGAGCCGCGGCGCCrr:GGCACTGTGTCGTCCGCC-GCC^ 

rAGACTGGCGCGTCCAGGTGGCCGTGAAGCACCTGCACATCGACACTCCGCTGCTCGACAGTGAA 
AGr^GGATGTCTTAAGAGAAGCTGAAATT^ 

T . . GGGAATTTGCAATGAGCCTGAATTTTTGGGAArAGTTACTGAATACATGCGAAATGG^ 

TAAATGAACTCCTACATAGGAAAACrGAATAXCGTGATGTTGCrrGGCCArTGAGAT': '-ATC 

CTGCATGAAATTGCCCTTGGTGTAAATTACCTGCACAATATGACTCCTCCTTTACrTCAT^^^ 

CTTGAAGACTGAGAATATCTTATTGGACAATGAATTTCATGTTAAGATTGCAGATrr-GGT^ 

rAAAGTGGCGCATGATGTCCGTCrGACAGTCACGAAGTAGCAAATCrGCACCAGAAGGAGGGAC^ 

ATTATCTATATGCCACCTGAAAACTATGAACCTGGACAAAAATC^GGGCC^GTATC^^ 

TATATA TAGC TATGCAGrrATCACATGGGAAGTGTTATCCAGAAAACAGC C 1 : 1 J GAAGATGTCA 

CCAATCCrrTGCAGATAATGTATAGTGTGTCACAAGGACATCGACCTGrrATTAATGAAG^^ 

TTGCCATATGATATACCrCACCGAGCACGTATGATCrCTCTAATAGAAAGTGGATGGGCACA^ 

rCCAGATGAA AGAC CATL :AAAATGTTrAATAGAACrrGAACCAGTTrTGAGAACATTTG 

-^GAGArAACrrTTCTTGAAGCTGTTArrCAGCTAAAGAAAACAAAGrrACAGAGTGTrrCAAGT 
3CCA7-GACCTATGTGACAAGAAGAAAATGGAATTATCTrrGAACATACCTGTAAA7CATGGTCC 
ACAAGAGGAATCLATGTGGATCGTrrGAGCTGGATGAAAATAGTGGTTG'rGGTGAAACTrZAAGGT 

rCGTGCCAGCTCCrCAAGACAATGAT ATCTAGAAAAGCTCAAGACTGTTATTTrATGAAG 

rTGCATCACTGTCCTGGAAATCACAGTTGGGATAGCACCATTTGTGGATCTCAAAGGGCrGCATT 

rTGTGATCACAAGACCATTrCATGCTCTTCAGCAATAATAAATCGACTCrCAACTGCAGGAAAC^ 

CAGAACGTCTGCAGCCTGGTATAGCCGAGCAGTGGATCCAGAGCAAAAGGGAAGACATTGTGAAC 

CAAATGACAGAAGCCTGCCrTAACClAGTCGCTAGATGCCCrrCTGTCCAGGGACTTGATCATGAA 

AGAGGACTATGAACTTGTTAGTACCAAGCCrACAAGGACCTCAAAAGTCAGACAATTACTAGAC^ 

CTACTGACATCCAAGGAGAAGAATTTGCCAAAGTTATAGTACAAAAATTGAAAGArAAC;^ 

ATGGGTCTTGAGCCTTACCCGGAAATACTTGTGGTTTCTAGATCACCATCTTTAAArTTACl^ 

AAATAAAAGCATGTAAGTGACrGTTTTTGAAGAAGAAATGTGTTTCATAAAAGGATArrrATAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAJ^JU^^^ (SEQ ID N0:1) 
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.-■er: .-.ia Oly Glu Ala Hi Cys Ssr Ali Ldu --rc Tl.r Hi rro "vr His Ivs liu Ali Aso "3 
-au Arg Tvr lea Ser Ara g:v Aia ier 'Ziy T^.r '/al £er £er Aia Arg Kis Ali 7-3 

Ar? Vai 31r* Vai Ala Vai ivs Kis l-u His lis His r:-.r ?r3 Leu Leu Aio ier c-i, Ara ?0 

•,v3 A=p Vai leu Arg Gla Aia Gl'j. ili Leu His Lvs Ala Arg 5ha Ser 7yr He Leu ^rc 30 

:ie Leu Gly lie Cya Aan Glu ?rc Glu '=he Leu Gly He Vai Glu Tyr :\^z 7zz Aan 130 

riy £er Leu Asn Glu Leu Leu* His Arg Lys Thr Gl;* Tyr Pro Asp Vai Ala Trc Pre Leu 120 

Arg ?r.e Arg He Leu His Glu He Ala Leu Gly v^al Asn Tyr Leu His Asn Met ~\\z Pro 1*0 

?rc Liu Leu His His Asp L=u Lys Thr Glr. Asn He Leu Leu Asp Asn CI- ?r.e H:.3 '/ai ISO 

Lys He Aia Asp 9he Gly Lau ier Lys Trz Arg Mec Msc £er Leu ier Gl:i iar Arg Ser 130 

£er Lys Ser Aia Pro Glu Gly Gly 7hr He He "yr Mec Pro Pro Glu Asn Tyr Gil ?ro 200 

31y Gin Lys Ser Arg Ala Ser He Lys His Asp He Tyr Ser Tyr Aia Vai He T:-.r Trp 220 

:-lu Vai Leu Ser Arg Lys Gl.i Pro ?r.t Glu Asp Vai T^^ Asn Fro Leu GLi He Met Tvr 240 

£er Vai Ser Gia Gly His Arg Pro Vai He Asn Glu Glu Ser Leu Pro "yr Asp He Pro 250 

His Arg Ala Arg Met He Ser Leu He Glu Ser Gly tro Ala Gla Asn Pro Asp Glu Arg 230 

?ro Ser Phe Leu Lys Cys Leu He Glu Leu Glu Pro Vai Leu Arg T^.r Glu Glu Ha 300 

T^.r Pile Leu Glu Aia Vai He Gl:i Leu Lys Lys Thr Lys Leu Gin Ser Vai Ser Ser Ala 320 

iy He His Leu Cys Asp Lys Lys Lys Mec Glu Leu Ser Leu Asn He Pro Vai Asn His Giy 340 

J : Pro Gla Glu Glu Ser Cys Gly Ser Ser Gla Leu His Glu Asn Ser Gly Ser Pro Glu Thr 3fiO 

Ser Arg Ser Leu Pro Ala Pro Gla Asp Asn Asp Phe Leu Ser Arg Lys Aia Gla Aso Cya 380 

fU Tyr Pile Mec Lys Leu His His Cys Pro Gly Asn His Ser Tr? Asp Ser T.^r He Ser Giy 400 

Ala Ala Pile Cys Asp His Lys Thr He Pro Cys Ser Ser Ala He He Asn 



C3 



Wr. ^er Ha Arg Ala Ala Pi:e Cys Asp His Lys Thr He Pro Cys Ser Ser Ala He He Asn -i20 

^ .-ro Liu Ser Thr Aia Gly Asn Ser Hu Arg Leu Gla Pro Gly He Ala Gla Gla Trp lie 440 

SJ :ia Ser Lys Arg Glu Asp :ie Vai Asa Ha Mec Thr Glu Ala Cys Leu Asn Gla Ser Lau 4€0 

P.l Aso Ala Leu Leu Ser Arg A50 Leu :ie Mec Lys Glu Asp Tyr Glu Leu Vai Ser Thr Lys 480 

Pro Thr Aro Thr Ser Lvs Vai .Arg Gla Leu Leu Asp Thr Thr Asp He Gla Gly Glu Glu ' SQO 

M Pile Ala Lys Vai He Vai Gla Lys Leu Lys Asp Asn Lys Gla Mec 31y Leu Gla Pro Tyr 520 

Pro Glu He Leu Vai Vai Ser Arg Ser Pro Ser Leu Asn Leu Leu Gla Asn Lys Ser Mec 540 

(SEQ ID NO: 2) 

ru 

£3 

C3 
u 
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Trrr:"3CG aatcgcacct tcgaagagac AGAncAArrr cagaawtaaa ttcaAattca 

AGA—r-ACC AATGrrCTTT r.VkAA7A— Z TAACTTZVJ; GAATGATCCZ AGAACTrTAA 
.-AGGG^ICTCC GCAGAGTAGC AGGGGCCGT3* GAGGGCGCGG CCTGAATCCT GATTGCCrTT 
:TGCTGAGAG GACACACGCA GCTGAAGATG .UiTTTCGGAA AAGTAGCCCC TTGCTACTTT 
.:j:.C7ATGGAA GAGCAGGGCG ACAGTGAGAT GGAAATAATC CCATCAGAGT CTCACCCGGA 
CATTCAAT7A CTGAAAAGCA A7GGGGAACT TrrCGTCACT CACATCCGCA ATACTCAGTG 
rCTGGTGGAC AACTTGCTGA AGAATGACTA crTGTCGGCC GAAGATGCGG AGATTGTGTG 
TGCCT3CCrC ACCCAGCCTG ACAAGGTCCG CAAAATTCTG GACCTGGTAC AGAGCAAGGG 
CGAGGAGGTG TCCGAGTTGT TGCTCTACTT GCTCGAGCAA CTCGCAGATS CGTACGTGGA 
CCTCAGGCCT TGGCTGCTGG AGATCGGGTT rrCGCGTTCC CtaCTCACTC AGAGCAAAG7 
-GTGG7CAAC ACTGACCGAG 7GAGCAGG7A TAGGCAGCAG C7GCGACACC A7CrGGGCCG 
TGAC7GGAAa 77CG7GGTG7 GC7A7GGCGA GAAGGAGGAG C7GCTGC7GG AGGAGA7C7A 
:A7GGACACC A7CA7GGAGC 7GG77GGG77 GAGCAA7GAG AGCCTGGGCA GCCTGAACAG 
CG7GGGGrGC CTCCTGGACC AGACGAGCGG CA7CC7CAAT GAGCAGGG7G AGACCA7C77 
CATCC7GGGT GATGCTGGGG 7GGGCAAG7C CA7GCTGCTA CAGCGGC7GC AGAGCCTCTG 
GGCCAGGGGC GGGC7AGACG CAGGGG7GAA A7TCTTCTTC CACTTTCGCT GGCGCATG77 
CAGC7GG7rC AAGGAAAG7G ACAGGC7G7G 7CTGCAGGAC GTaCTCTTCA AGCACTAC7G 
C7ACCGAGAG CGGGACCCGG AGGAGG7G77 7GCCrrGCTG CrGCGGTTGC CGCACG7GGC 
rcrCTTGAGC 7TCGA7GGCC 7GGACGAGCT GCAC7CGGAC TTGGACCTGA GGCGCG7GGC 
TGACAGG7CG 7GCCCC7GGG AGCCTGCGGA CGGCCrGG7C TTGCTGGCCA ACC7GC7CAG 
TGGGAAGGTG G7CAAGGG0G G7AGCAAGC7 GCTCACAGCG GGCACAGGCA 77GAGG7CCG 
GCGCCAGrrC G7GCCaAAGA AGGI GC irCT CC3GGGCTTC 7CCCCCAGCC ACCTGCGCGC 
C7A7GCGAGa AGGATGTTCC CCGAGCGCgC CCTGCAGGAC CGCCTGCTGA GCCAGCTGGA 
GGCCAACCCC AACCTCTGCA GCC7GTGC7r 7GTGCCCrrC 7TCTGCTGGA 7CATCr:GCG 
G7GC7rGGAa CACrrCCG7G C7GCCrrTGA AGGCTCACCA CAGCTGCCCG ACTGCACGA7 
GACCGTGACA GATGTCTTCC 7GG7GG7CAC 7GAGC7CGAT C7GAACAGGA 7GCAGCCCAG 
CAGCC7GGTG CAGCGCAACA CACGCAGCCC AG7GGAGACC CTCCACGCGG GCCGiGGACAC 
TC7G7GC7CG C7GGGGCAGG 7GGCCCACCG GGGCA7GGAG AAGAGCCTCT 77 G 7 C r7CAC 
CGAGGAGGAG G7GCAGGCCT GCGGGCTGGA GGAGAGAGAC ATGCAGCTGG GCTTCCTGCG 
GGCTrrCGCG GAGCTGGGCC GGGGGGG7GA CCAGCAGTCC 7ATGAGTTrr 7CGACCrGAC 

:g7CCaggcc tzctttacag cGTrrrrcGT cgtgctggac gacagggtgg gcactcagga 

3C7GG7GAGG 77CTTCGAGG AG7GGA7GCC GGCTGCGGGG GCAGCGACCA CGrCCrGC7A 
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rAAGAACAAa oArc^crrcc xz—z:^cz^ czzrrzzzzz tscgggctgt tgtccaaagc 

:rT3TCGGCA CVCCTCTTTT rCAGCCT-CG GGGCTACCTG AAGAGCCTGC CCCGCGrrG.\ 
:-GTCGAAAGC TTrAACC^GG T-CAGGCC-.T -CGCACGTTG MCTGGAXGC TGCGCTGCAT 



ITACGAGACA CAGAGCCAGA AGGTGGGGCA GCTGGCGGCC AGGGGCATCT GCGCCAACTA 

iGTCAAGCTG acct:;ctgc;; ACGcrrccTc "GCCGACTGC AGCGcccrcr ccrrcGTc— 
:;catcact:c cccaagcggc t-gccgtaga cztagacaac aacaatctca acgactacgg 
cgtgcgggag ctgcagccct gcttcagccg cctcactgtt ctcagactca gcgtaaacca 
3ATC\C:TGAC ggtggggtaa aggtgctaag cgaagagctg accaaataca aaattgtgac 
:7atr:gggt — atacaaca acgaga7cac cgatgtcgga gcgaggtacg tcaccaaaat 
rrrcGATGAA tgcaaaggcc rrACGCATGT t.-j;actggga aaaaacaaaa taacaagtga 

AGGAGGGAAG TATCTGGCCC TGGCTGTGAA GAACAGCAAA TCAATCTCTG AGGTTGGGAT 
GTGGGGCAAT CAAGTTGGGG ATGAAGGAGC .VJSJVGCCTTC GCACAGGCTt: TGCGGAACCA 
CCCCAGCTTG ACCACCCTGA GTGTTGCGTC CAACGGCATC TCCACAGAAG GAGGAAAGAG 
CCrrGCGAGG GCCCTGCAGC AGAACACGTC rGTAGAAATA CTGTGGCTGA CCCAAAATGA 
ACTCAACGAT 3AAGTGGCAG AGAGrTTGGC AGAAATGTTG AAAGTCAACC AGACGTTAAA 
GCATTTATGG CTTATCCAGA ATCAGATCAC AGCTAAGGGG ACTGCCCAGC T3GCAGA7GC 
37TACAGAGC AACACTCGCA TAACAGAGAT rTGCCTAAAT GGAAACCTGA TAAAACCAGA 
3GAGGCGAAA GTCtATGAAG ATGAGAAGCG GATTATCTGT TrtTGAGAGG ATGCTrrCCT 



3TCAGTGTCT TAAAGGGGCC TGCGCAGGCG GGACTATCAG GAGTCCACTG CCTVCATGAT 
GCAAGCCAGC TTCCTGTGCA GAAGGTCTGG TCGGCAAACT CCC7AAGTAC CCGCTACAAT 
TCTGCAGAAA AAGA A T G T G T CTTGCGAGCT GTTGTAGTrA CACXAAATAC ACTGTGAAGA 
GAAAAAAAAA ACGGACGCCT GG (SEQ ID NO: 7) 
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::EEcc-:-:HZHZi:?SEH:-:?:-:icii:<3NRZLL\":>:z?^rrQC 
: qi7«-::-:lc-?j:3 :<r7LC"AQ KZEiiiz 

irir~LGDAGVGK3MLLCRlC£lWATG:^I^AG%'KrFrr:?RC?aMFSCF:<^ 
?E?Z?E"/FAFLIJlF?:-?;ALrT7"GL2ZLH=DLZLSRVPDS3 

AS KL17ARTG I EVFRQ FLRIC-TvTLRGFH F SHIJUAYARRMFPEPJVLCDRLLSQLZANPNLCSLCSV 

?lfc7iif".cfqhf?juvfeg3pqlfdc7:-:ti.~\ti^vte^;hi^^ 

GRDTICSLGQVAHRGMEF^LF^/TTCEZ^/CASGLQEHDMQLGFIJIALPE 

:AFF-AFFl*i*LDDRVGTCZll?.FFCE:^4P?A.GAATTSCYPPFLPFQCI.CGSG?AR^ 

QFT^ILFLCGLLSKAKQKLlP^rLVPAAAIJL".:^^^^ 

TFI V;MLRCI YETQSQKVGQLAARGI CA:r:L"^rYC^IACSADC3ALS rN;XKHF?:<RLALDLDNNNL 
viDYGVRELCPCFSRLI^/LRLSv-NQITZGGVKVLSEELTIOTKIV^^ 
DECKGLT:-n.:<LGKNKIT3EGGKYLAIJ^VKNS Ko I SZVGrWGNQV^^ 
3IJVSNGIGTEGGKSIJUlALCC:n'SLEIL:;LTC::EI^T:EVA£SI^^ 
:<GTAQIJU:ALGSNTGirz:Ci::GNLIXPEEA;%vnrEDE (SEQ ID N0:8) 
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:-rGCCrGCCCCACCCAGCCTGACAAGGTCGGCAAAATTCTGGACCTGG7ACAGAGCAAG 
:-GCGAGGAGGTGTCCGAGrTG~GCTGTACTTGCTCGAGCAACTCGCAGATGCCTACGT 
JGACCTGAGGCCTTGGCTGGTGGAGATCGGCTTCTCCCCTTCCCTGCTCACTCAGAGCA 
.\AGTCGTGGTCAACACTGACCCAGTGAGCAGGTATACC1AGCAGCTGCGACACCATCTG 
3GCCGTGACTGCAAG x ^ CG7GCTGTGCTATGCCCAGAAGGAGGAGCTGCTGCTGGAGGA 
:-ATCTACATGGACACCATCATGGAGCTGGTTGGCTTCAGCAATGAGAGCCTGGGCAGCC 
TGAACAGCCTGGCCTGCCTCCTGGACC^CACCACCGGCATCCTCAATGAGCAGGGTGAG 
ACCATCTTCATCCTGGGTGA7GCTGGGGTGGGCAAGTCCATGCTGCTACAGCGGCTGCA 
:.AGCCTGTGGGCCACGGGCCGGCTAGACGCAGGGGTCL^TTCrTCTTCCACrrTCGCT 
■Z'CCGCATGTTCAGCTGCTTCAAGGAAAGTGACAGGCTGTGTCTGCAGGACCTGCTCTTC 
.^GCACTACTGCTACCCAGAGCGGGACCCCGAGGAGGTGTTTGCCTTCCTGCTGCGCTT 
CCCCCACG7GGCCGTCTTCACCTTGGATGGCCTGGACGAGCTGCACTCGGACTTGGACC 
TGAGCCGCGTGCCTOACAGCTGZTGCCCCTGGGAGCCTGCCCACCCCCTGGTCTrGCTG 
GCCAACCTGCTCAGTGGGAAGCTGCTCAAGGGGGCTAGCAAGCTGCTCACAGCCCGCAC 
AGGCATCGAGGTCCCGCGCCAGTTGCTGCGGAAGAAGGTGCTTCTCCGGGGCTTCTCCC 
ZCAGCCACCTGCGCGCCTATGCCAGGAGGATGTTCCCCGAGCGGGCCCTGCAGGACCGC 
rTGCTGAGCCAGCTGGAGGCCAACCCCAACCTGTGCAGCCTGTGCTCTGTGCCCCrcr: 
ZTGCTGGATCATCTTCCGGTGCTrrCAGCACTTCCGTGCTGCCrTTGAAGGCTCACCAC 
AGCTGCCCGACTGCACGAXGACCCTGACAGATGTCTTCCTCCrGGTCACTGAGGTCCAT 
CTGAACAGGATGCAGCCCAGCAGCCTGGTGCAGCGGAACACACGCAGCCCAGTGGAGAC 
CCTCCACGCCGGCCGgGACACTGTGTGCTCGCTGGGGCAGGTGGCCCACCG 

GACATGCAGCTGGGCrrCCTGCGGGCTTTGCCGGAGCTGK^ 

GTCCTATGAGTTrTTCCACCTCAGCCrCCTCACCTGTAAAACTGGGATCCCAGTATAGA 

CTTTGGAAATCAGTAGACACCATATGCTTCAAAAAACAGGGGCTATTAAAATGACATCA 

GGAGCCAGAAAGTCTCATGGCTGTGCTTTCTCTTGAAGTTTATACAACAACCAGATCAC 

CGATGTCGGAGCCAGACTGGGAAAAAACAAAATAAGAAGTGAAGGAGGGAAGTATCTCG 

CCCTGGCTGTGAAGAACAGCAAATCAATCTCTGAGGTTGGGATGTGGGGCAATCAAGTT 

GGGGATGAAGGAGCAAAAGCCTTCGCAGAGGCTCTGCGGAACCACCCCAGCTTGACCAC 

CCTGAGTCTTGCG7CCAACGGCATCTCCACAGAAGGAGGAAAGAGCCT7GCGAGGGCCC 

TGCAGCAGAACACGTCTCTAGAAATACTGTGGCTGACCCAAAATGAACTCAACGATGAA 

:-TGGCAGAGAGTTTGGCAGAAATGTTGAAAGTCAACCAGACGTTAAAGCATTTATGGCT 

TATCCAGAATCAGATCACAGTCTTTTGTGTCAGTGTCTTAAAGGGGCCTGCGCAGGCGG 

3ACTATCAGGAGTCCACTGCCrCCl\7GATGCAAGCC\GCTTCCrGTGCAGAAGGTCTGG 

TCGGCAAACTCCCTAAGTACCCGCTACAATTCTGCAGAAAAAGAATGTGTCTTGCGAGC 

TGTTGTAGTTAC71GTAAATACACTGTGAAGAGACTTTATTGCC7ATTATAATTATT7TT 

ATCTGAAGCTAGAGGAATAAAGCTGTGAGCAAACAGAGGAGGCCAGCCTCACCTCATTC 

CAACACCTGCCATAGGGACCAACGGGAGCGAGTTGGTCACCGCTCTTTTCATTGAAGAG 

TTGAGGATGTGGCACAAA GTTG GTGCCAAG C TT C TT G AATAAAACGTGTTTGATGGATT 

AGTATTATACCTGAAATATTTTCTTCCTTCTCAGCACTTrCCCATGTATTGATACTGGT 

CCCACTTCACAGCTGGAGACACCGGAGTATGTGCAGTGTGGGATTrGACTCCTCCAAGG 

TTTTGTGGAAAGTTAATGTCAAGGAAAGGATGCACCACGGGCrTTTAATTTTAATCCTG 

GAGTCTCACTGTCTGCTGGCAAAGATAGAGAATGCCCTCAGCTCTTAGCTGGTCTAAGA 

ATGACGATGCCTTCAAAATGCTGCT7CCACTCAGGGCTTCTCCTCTGCTAGGCTACCCT 

CCTCTAGAAGGCTGAGTACCATGGGCTACAGTGTCTGGCCT7GGGAAGAAG7GATTCTG 

TCCCrCCAAAGAAATAGGGCATGGCTTGCCCCTGTGGCCCTGGCATCCAAATGGCTGCT 

TTTGTCTCCCrTACCTCGTGAAGAGGGGAAGTCTCTTCCTGCCrCCCAAGCAGCTGAAG 

GGTGACTAAACGGGCGCCAAGACTCAGGGGATCGGCTGGGAACTGGGCCAGCAGAGCAT 

3TTGGACACCCCCCACCATGGTGGGCTTGTGG7GGCTGCTCCAXGAGGGTGGGGGTGAT 

ACTACTAGATCACTTGTCCTGTTGCCAGCTCATTTGTTAATAAAATACTGAAAACACAA 

-AWUU^AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 

AAAAAAAAAAAAA (SEQ ID N0:25) 
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>:r/LCYAQKEELIXZZIY:^I)T::'ELVGF3NESLG3I^SIACI^ 
IQGZTI?ILGDAGVGK£MLLQ?,LC3LWATGRI^AGVKFFrHr?X^^^ 
ZSD?.LClCDLLr:<KYCY?E?JD?£";?AFLLr.??H^/ALrTrDGLD£I^^^ 
lSRV?DS3CPWEPAHrL\^IA:;LL3GKLLKGA3KLLrARTGIE^/PRQF^^^^ 
:<^/LLRGFS?SHLRAYARHMFPE?J^GCRLL3QLEANPNLCSLCSVPLFCWI 
: FRCFQHFPAAFEGS PwLPDCTrtTLrTVFLLVTEVHLNRMQPSSLVQRNTR 
£?VETL^:AGRDTLCSLGQVAHRG^:EK3LF"TQEEVQASGLwERDMQLGFL 
?AL?ELGPGGDQQSYEFF:-:L3LLrc:-r:GIPV (SEQ ID NO: 26) 
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CCCGCGTCCGCGTCCCC3GACC\TGGCGCTCTCCGGGCTCT7CTCTAGCTCTZAGCGGCT 
GCGAAGTCTGTNAACCTGGTGGCCAAGTGATTGTAAGTCAGGAGACTTTCCrrCGGTTTC 
TGCCTTTGATGGCAAGAGGTGGAGATTGTGGCGGCGATTACAGAAAACATCTGGGAAGAC 
AAGT7GCTG7TT!TATGGGAA7CGCAGGCT7GGAAGAGACAGAAGCAAT7CCAGAAATAA 
ATTGGAAATTGAAGATTTAAACAATGTTGTTTTAAAATATTCTAACTTCAAAGAATGATG 
CCAGAAACTTAAAAAGGGGCTGCGCAGAG7AGCAGGGGCCCTGGAGGGCGCGGCCTGAAT 
CCTGA77GCCC77C7GC7GAGAGGACACACGCAGC7GAAGA7GAATTrGGGAAAAG7AGC 
CGCTrGC7ACTr7AAC7A7GGAAGAGCAGGGCCACAG7GAGA7GGAAA7AA7CCCATCAG 
AGTC7CACCCCCACA77CAA77AC7GAAAAGCAA7CGGGAACTrC7GG7CACTCACA7CC 
GCAA7AC7CAG7G7C7GG7GGACAAC77GC7GAAGAA7GACTAC77CTCGGCCGAAGA7G 
CGGAGA77G7G7G7GCC7GCCCCACCCAGCC7GACAAGG7CCGCAAAA77C7GGACCTGG 
TACAGAGCAAGGGCGAGGAGG7G7CCGAG77C77CCTC7AC7TGCTCCAGCAACTCGCAG 
A7GCCTACG7GGACC7CAGGCC77GGC7GC7GGAGA7CGGC7TC7CCCCT7CCC7GCTCA 
CTCAGAGCAAAGTCG7GG7CAAC\C7GACCCAG7GAGGAGG7A7ACCCAGCAGC7GCGAC 
ACCA7C7GGGCCG7GAC7CCAAG77CG7GC7GTGC7A7GCCCAGAAGGAGGAGC7GCTGC 
7GGAGGAGA7CTACA7GGACACCA7CA7GGAGC7GG7TGGC7TCAGCAATGAGAGCCTGG 
GCAGCC7GAACAGCC7GGCC7GCC7CC7GGACCACACCACCGGCA7CC7CAATGAGCAGG 
C7GC77CAAGGAAAG7GACAGGC7G7G7C7GCAGGACC7GC7CTrCAAGCAC7AC7GC7A 
CCCAGAGCGGGACCCCGAGGAGG7G777GCC7TCC7GC7GCGCTrCCCCCACG7GGCCCT 
C77CACC7TCGATGGCCTGGACGAGC7GCACTCGGACTrGGACCTGAGCCGCG7GCCTGA 
CAGC7CC7GCCCCTGGGAGCC7GCCCACCC:CC7GG7C7TGC7GGCCAACC7GC7CAG7GG 
GAAGC7GC7CAAGGGGGC7AGCAAGC7GC7CACAGCCCGCACAGGCA7CGAGG7CCCGCG 
CCAG77CCTGCGGAAGAAGG7GC77C7CCGGGGC77C7CCCCCAGCCA-CC7GCGCGCCTA 
7GCCAGGAGGATGT7CCCCGAGCGGGCCC7GCAGGACCGCCTGC7GAGCCAGCTGGAGGC 
CAACCCGAACCTCTGCAGCCTGTGC7CTGTGCCCC7C77C7GC7GGA7CA7CTTCCGG7G 
C7TCCAGCACTTCCGTGC7GCC777GAAGGC7CACCACAGC7GCCCGAC7GCACGATGAC 
CCTGACAGATGTC7TCCTCC7GG7C\C7GAGG7CCA7C7GAACAGGA7GCAGCCCAGCAG 
CCTGG7GCAGCGGAACACACGCAGCCCAG7GGAGACCC7CCACGCCGGCCGGGACACTCT 
G7GC7CGC7GGGGCAGG7GGCCCACCGGGGCA7GGAGAAGAGCC7C777G7C7TCACCCA 
GGAGGAGG7GCAGGCC7CCC-GGC7GCAGGAGAGAGACA7GCAGC7GGGCT7CCTGCGGGC 
T7TGCCGGAGC7GGGCCCCGGGGG7GACCAGCAG7CCTATGAG7TT7TCCACCTCACCCT 
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GAACAAGGATC\CTTCCAGTTCACCAACCTCTTCCTG7GCGGGCTGTTGXCC\AAGCC^ 
ACAGAAACTCCTGCGGCATCTGGTGCCCGCGGCAGCCCTGAGGAGAAAGCGCAAGGCCCT 
GTGGGCACACCrGTTTTCCAGCCTGCGGGGCTACCTGAAGAGCCTGCCCCGCGTTCAGGT 
CGAAAGCTTCAACCAGGTGCAGGCCATGCGCACGTTCATCTGGATGCTGCGCTGCATCTA 
CGAGACACAGAGCCAGAAGGTGGGGCAGCTGGCGGCCAGGGGCATCTGCGCCAACTACCT 
CAAGCTGACCTACTGCAACGCGTGCTCGGCCGACTGCAGCGCCCTCTCCTTCGTCCTGCA 
TCACTTCCCCAAGCGGC7GGCCCTAGACCTAGACAACAACAATCTCAACGACTACGGCGT 
GCGGGAGCTGCAGCCCTGCiTCAGCCGGCTGACTGTTCTCAGACTCAGCGTAAACCAGAT 
CACTGACGGTGGGGTAAAGGTGCTAAGCGAAGAGCTGACCAAATACAAAATTGTGACCTA 
TTTGGGTTTATACAACAACCAGATCACCGATGTCGGAGCCAGGTACGTCACCAAAATCCT 
GGATGAATGCAAAGGCCTCACGCATCTTAAACTGGGAAAAAACAAAATAACAAGTGAAGG 
AGGGAAGTATCTCGCCCTGGC7GTGAAGAACAGCAAATCAATCTCTGAGGTTGGGATGTG 
GGGCAATCAAGTTGGGGATGAAGGAGCAAAAGCCT7CGCAGAGGCTCTGCGGAACCACCC 
CAGCTTGACCACCCTGAGTCTTGGGTCCAACGGCATCTCCACAGAAGGAGGAAAGAGCCT 
TGCGAGGGCCCTGCAGCAGAACACGTCTCTAGAAATACTGTGGCTGACCCAAAATGAACT 
CAACGATGAAGTGGCAGAGAGTrrGGCAGAAATGTTGAAAGTCAACCAGACGTTAAAGCA 
T7TATGGCTTATCCAGAATCA3ATCACAGCTOARGGGAC7GCCCAGC7GGCAGATGCG7T 
ACAGAGCAACAC7GGCA7AACAGAGA777GCC7AAA7GGAAACC7GA7AAAACC\GAGGA 
3GCCAAAG7C7A7GAAGA7GAGAAGCGGA77A7C7G777C7GAGAGGA7GC777CC7G7T 
CA7GGGG77777GCCC7GGAGCC7CAGCAGCAAA7GCCAC7Y7GGGCAG7C77TrGTGTC 
AG7G7C77AAAGGGGCC7GCGCAGGCGGGAC7A7CAGGAG7CCAC7GGC7CCA7GATGCA 
AGCCAGC77CC7GTGCAGAAGG7C7GG7CGGCAAAC7CCC7AAG7ACCCGC7ACAATTCT 
GCAGAAAAAGAATG7G7C77GCGAGC7G77G7AG77ACAG7AAATACAC7G7GAAGAGAC 
TTrATTGCCTATTATAArrA77777A7C7GAAGC7AGAGGAA7AAAGC7G7GAGCAAACA 
GAGGAGGCCAGCCTCACC7CA77CCAACACC7GCCATAGGGACCAACGGGAGCGAGTTGG 
TCACCGC7CTrTTCA77GAAGAG77GAGGA7G7GGCACAAAG77GG7GCCAAGC7TCTTG 
AATAAAACG7G777GA7GGA77AG7A77A7ACC7GAAA7A7777C7TCC77C7CAGCACT 
T7CCCA7G7A77GA7AC7GG7CCGAC77CACAGC7GGAGACACCGGAG7A7G7GCAGTGT 
GGGA777GAC7CC7CCAAGG7777G7GGAAAG77AA7G7CAAGGAAAGGA7GCACCACGG 
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GCTTTTAATTTTArt.TCCTGGAGTCTCACTGTCTGCTGGCAAAGA7AGAGAA7GCCCTCAG 
CTCTTAGCTGGTCrAAGAATGACGATGCCrrCAAAATGCTGCTTCCACTCAGGGCrrCTC 
CTCTGCTAGGCTACCCrCCTCrAGAAGGCTGAGTACCATGGGCTACAGTGTCTGGCCTTG 
^GAAGAAGTGATTCTGTCCCrCCAAAGAAATAGGGCATGGCTTGCCCCTGTGGCCCrGGC 
ATCCAAATGGCTGCTTTTGTCTGCCTTACCrCGTGAAGAGGGGAAGTCTCTTCCTGCCTC 
CCAAGCAGCTGAAGGGTGACTAAACGGGCGCCAAGACTCAGGGGATCGGCTGGGAACTGG 
GCCAGCAGAGCATGTTGGACACCCCCCACCATGG7GGGCTTGTGG7GGCTGCTCCATGAG 
GGTGGGGGTGATACTACTAGATCACTTGTCCrGTTGCCAGCTCATTTGTTAATAAAATAC 
TGAAAACCCAAAAAAAAAAAAAAAAAAAAAAAAAAAGGGCGG (SEQ ID NO: 38) 
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MEEQGKSEMEIIPSESHrKICllXSJRELL'/THIROTCCLTONLLKNDYFS.^^ 

C?TQ?DK\mKIIJ:LVGSKGEZ'/SE?FLYLLQQLADAYVDI^rWLI£IGr3?3LLIQSKVV 

vmDPVSRYTCQLR:-Z-:LGRDSKrn.CVAQKEEIXLEEIY>IDT:>IELVGFSNESLG3U^^ 

ACL1J:HTTGIU'IEQAASRKVTGC7C?,TCSSSTTATQSGT?RP.CLPSCCASFTOPSS?SMA. 
■.•JTSCTRTWT (3EQ ID NO: 39) 



"ACGCGTCCGCGCTACTGCGGGAGCAGCGTCCTCCCGGGCCACGGCGCTTCCCGGCCCZG 
GCGTCGCCGGACCATGGCGCTCTGCGGGCTGTTCTCTAGCTCTCAGCGGCTGCGAAGTCT 
3TAAACCTGGTGGCCVLGTGATTGTXAGrCAGGAGACTTTCCTTCGGTTTC7GCCTT7GA 
TGGCAAGAGGTGGAGATTGTGGCGGCGATTACAGAAAACATCTGGGAAGACAAGTTGCTG 
TTTTTATGGGAATCGCAGGCTTGGAAGAGACAGAAGCAATTCC^GAAATAAATTGGAAAT 
TGAAGATTTAAACAATGTTGTTTTAAAATATTCTAACTTCAAAGAATGATGCCAGAAACT 
TAAAAAGGGGCTGCGCAGAGTAGCAGGGGCCGTGGAGGGCGCGGCCTGAATCCTGATTGC 
CC7TCTGCTGAGAGGACACACGCAGC7GAAGATGAATTTGGGAAAAG7AGCCGCTTGCTA 
CTTTAACTATGGAAGAGCAGGGCCACAGTGAGATGGAAATAATCCCATCAaAGTCTCACC 
CCCACATTCAATTACTGAAAAGC^ATCGGGAACTTCTGGTCACTCACATCCGCAATACTC 



fU AGTGTCTGGTGGACAACTrGCTGAAGAATGACTACTTCTCGGCCGAAGATGCGGAGATTG 

CO -GTGTGCCTGCCCCACCCAGCCTGACAAGGTCCGCAAAATTCTGGACCrGGTACAGAGCA 

AGGGCGAGGAGGTGTCCGAGTTCTTCCTCTACTTGCTCCAGCAAC7CGCAGATGCCTACG 

[U rGGACCTCAGGCCTTGGCTGCTGGAGATCGGCTTCTCCCCTTCCCTGCTCACTCAGAGCA 

[~ AAGTCGTGGTCAACACTGACCCAGGTAGGAGTCAGCCCCAGCAAGACCGCAGGCACCAGT 

L GCAAGCAGGGCCCTGGGGGGTTTGGTAATGGCTGGGCCAGCCCTGAGTGCCACCTCAGGA 

rU AGCAGGCCCAGGTGCTATTTTGATTT7AGAAAGGAACAGCTGAATCCTGTCTCCCAAGTG 

□ CAGCCCAGGTGGCTGCGATTGAACTGCCCACACCTCGATGGTCTGGTTTATAGAGGGGCC 



TTTGGAAGTATGGGAA7GGCC7GTG7TCTGACCCCTTGC7TTCTTCCTATTCTGACATAT 
G7AGACA7777AA7GG77GCACAAA77CAAGG77G7A7TrrTTT77C777AAAAAAA7C7 
r7AGC7GGACA7GG7AGCACACACC7G7AG77CCAGC7AC7CAGGAGGC7GAGGCAAGAG 
3AC7GC77GAGCCCGAGAG7C7AAGGC7GCAGCGAGC7A7GA77G7GCCCC7ACAC7CCA 
CAGCC7GGG7777AGAG7GAGACCG7G7C7C7AAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAANGGGCGG (SEQ ID N0:4o) 
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C?TC?DKVRKILZLVQSKGEZ^/3EFFLYLlCQIJ^EAYVuLR?WL^^ 
•/NTD?GRSQFCCDR?wHQCKQG?GGKGNGWAS?ECHLRKQAQVLF 
vSEQ ID NO: 41) 
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rCACGCGTCCGCGGACCGCGAGCC-GTAGCGCCCTZ3CTCCCAGCTGTTGTCCC3CCCGAT 
CCGCGACCCTAGTGGGGGGATGGGCTTGGTGAGAGTGACCGTACTCCAGGGCGAACTGAG 
CCAAAGTCCTGCCAACTTGGGTCAGCAATGAAAGGCAGGATCCTGGG7GGTGGCCCTGAA 
TCCTGATTTGTGTGGCGTGCGAGCGAGACACATGTGGxCAAAGATGAATTTGAGAAAAGT 
AGCTGGTGGCTACTTGAAC^ATGGAGGAACACGGCCATCATGAGATGGAAGGCACCCCAT 
TGGGTTG7CACTGGCACATTAAACTGGTGAAGATCAACAGGGAACATCTGGTCACCAACA 
TTCGGAACACTCAGTGTCrGGTGGACAACTTGGTGGAGAATGGCTACTTCTCAGCCGAAG 
ATGCAGAGATTGTGTGTGGCTGTCGCACCAAGCCTGACAAGGTCGGAAAGATCCTTGACC 
TGGTGCAGAGCAAAGGCGAGGAGGTGTCTGAG7TCTTCCTCTACGTGCTGGAGCAGCTGG 
AGGATGCTTACGTGGACCTCAGGGTGTGGCTCTCAGAAATTGGCTTCTCCCCTTCCCAGC 
TCATTCGGACCAAAACTATCGT'GAATAGTGACCCAGTAAGCAGGTATACCGAACAGCTGC 
GACACCAACTGGGGCGCGACTGCAAGTTCATGGTGTGCTACGCCCAGAAGGAGGACCTGC 
rGCTGGAGGAGACCrATATGGACACACTCATGGGGGTGGTAGGCTTCAACAATGAAAACC 
TGGGGAGGCTAGGAGGCCTGGATTGGGTGGTGGACCACAGTACGGGGGTCCTCAACGAGC 
ATGGCGAGACTG7CTTCGTGT7GGGGGACGGGGGAGTGGGCAAGTCCATGCTGCTGCAGA 
GG77GCAGAGCC7G7GGGGG7GAGGCAGG77GACC7CCACAGCCAAA77C77C77CCACT 
TCCGC7GCCGCA7G77CAGC7GG77CAAGGAGAGCGACA7GC7GAG7C7GCAGGACC7GC 
TCTTCAAGCA7TrC7GC7ACCCGGAGCAGGACCCCGAGGAGG7G77C7CC77C77GC7GC 
GC777CCCCACACAGCGC7C77CAC7777GACGGCC7GGA7GAGC7GCAC7CAGAC77CG 
ACC7GAGCCGCG7GGCGGATAGC7GG7GCCCC7GGGAGCCGGC7CACCC7G7GG7CC7GC 
TGGC7AACC7CC7AAG7GGGAGGG7GG7CAAGGG7GCCGGCAAA77GC7CAC7GG7CGCA 
rAGGGG7GGAGG7GCGGGGCCAGC7GG7GCGCAAAAAGG7GC7GC7CGGGGGG77C7CCC 
:AAG7CACC7GCGGGCC7ATGGGGGGGGGA7G77CCCCGAGCGCACAGCGGAGGAGCA7C 
TGC7GCAGCAGC7GGA7GGCAACGCCAACC7G7GCAGCC7G7GCGGGG7GCCGC7CrrCT 
G77GGA7CA7C77GCG77G777CCAGCAC77CCAGACGG7C77CGAGGGC7GC7C77CAC 
AG77GCCGGAC7G7GC7G7GACCC7GACCGA7G7C777C7GC7GG7CAC7GAGG7GCATC 
TGAACAGGCCGCAGCCCAGCAGCC7GG7GCAGCGCAACACGCGCAGCCCGGCGGAAACCC 
rACG7GCAGGC7GGCGCACGG7GCA7GCGC7GGGAGAGG7GGC7CACCGAGGCACCGACA 
AGAGCC7C7TTG7G777GGCCAGGAGGAGG7GCAGGCG7CGAAGC7GCAGGAAGGAGA7C 
TGCAGC7GGGC77CC7GGGGGG777GCCCGA7G7GGGCCC7GAGCAGGGCCAG7C7TACG 
AA77777CCACC77ACGC7CCAGGCC77C77CACCGCC77C77CC7GG7AGCAGA7GACA 
AAG7C-AGCACCCGGGAG77GG7GAGG77C777CGAGAA7GGACG7C7CG7GGAGAGGCAA 

FIG. 15 (Page 1 of 2) 



CAAGCTCGTCCTGCCATTCTTZCTTZTTCTCCTTCCAGTGCCTGGGCGGCAGAAGCC^GT 
TGGGCCCrGATCGrrrCAGGAACAAAGATCACTrCGAGTTCl\CCAACCTCTTCGTGTGCG 
GGCTACrGGCCAAAGCCGGACAGAAACrGGTTCGGCAGCTGGTGCCCAAGGCTATCCTGA 
GGAGGAAGCGGAAGGCCCrGTGGGCTGACCTGTTTGCTAGCCTGGGCTCCTACTTGAAGA 
GGCTACCrCGGGTCGAGTCTGGAGGCTTTAACCAGGTGCATGGCATGCCCACATTCCTGT 
GGATGCTGGGGTGCATCTATGAGAGGCAGAGCCAGAAGG7GGGGCGCCTCGCCGCCAGGG 
3CATCAGTGGGGACTACGTCAAGCTGGGCTTTTGCAACGCTTGCTCTGCGGACTGCAGCG 
CCCTGTCCTTCGTCCrGCATCACTTGCACAGGCAGCTGGCCCTAGACCTGGACAACAACA 
ACCTCAATGACTATGGCGTGCAGGAGCTGCAGCCTTGCTTTAGCCGTCTCACGGTTATCA 
GACTCAGCGTCAACCAGAiCACCGACACGGGGGTGAAGGTGCTATGTGAGGAACTGACCA 
AGTATAAGATCGTGACGTTGCTGGGTTTATACAACAACCAGATAACTGATATCGGAGCCA 
GGTATGTGGCCCAAATCGTGGATGAATGCAGAGGCCTCAAGCACCTTAAACTAGGGAAAA 
ACAGAATAACAAGTGAGGGGGGGAAGTG7GTGGCTTTGGCTGTGAAGAACAGCACCTCCA 
TCGTTGATGTTGGGATGTGGGGTAATCAGATTGGAGACGAAGGGGCAAAGGCCTTCGCAG 
AGGCATTGAAGGACCACCCCAGCGTGACCVCTCTCAGTCTTGCATTCAATGGCATCTCTC 
CGGAGGGAGGGAAGAGCCTTGCGCAGGCGCTGAAGCAGAACACCACACTGACAGTAATCT 
GGCTGACCAAAAATGAACTTAATGATGAGTCTGCAGAGTGCTTCGCTGAGATGCTGAGAG 
TGAACCAGACGCTACGGCAT7TATGGCTGATCCAGAATCGCATCACAGCCAAGGGGACAG 
CGCAGCTGGCGAGGGCACTGCAGAAGAACACAGCCATAACAGAGATTTGTCTCAATGGAA 
ACTTGATTAAGCCCGAGGAGGCCAAAGTCTTCGAGAATGAGAAGAGAATCATCTGCTTCT 
GACGGACGC7CCTGGGCAGGATCTTTGTCCTAGGTTGCTCCTCAGTCACAGACAGCACTG 
rGCAGTCAGCAGGGTAGCAGGATGGTGTGCAGCGCCTGCAGCAAGGTGCCTGTCAGGAGC 
CCACACCTCCACAGTGCACACCGATGTCCCCTGCTCA7GCTTGGACTGG7AGCACCCGCG 
CCGCGGC7GAGACCC7GCAGACGCAGGGAG7C77AGGAACCA7CG7CACCAC7CAAAGCC 
AGCAGGGCA7C77C7G7ACAAAGA7C7CCC7GCA7A7CCAC7AGACGGAAGC7GAAGGAA 
CGCAACAGCAGAGGAGGCCAACAGACGCC7GGC7GAAGGC7CCG7GGGACCAACGG7GTC 
ACC7TCAGAAAAGAGC7GGGAAC77GAGCAGAGCCGA7GG7AAC77C77GGGGAAAGAAG 
GCACCCAG7GAC7GCA7GG77A77C7GAG7CC7CC77CC7C7GCT7AG7CCC7C7CAC7G 
TACAGG7C7G777C77CC7CGCAGC7G7GGC7GC7GAAG7AGG7CCAC7G7GGGGAGAGC 
7CA7CACAGAC7T7GG77CGG77C7GGA77C7CAG7GG7GGCAACCGAGAG7CAGACGAT 
ACCC7C7AGG7CAG7C7GAGAGGA7C7C7A7GC7G7GAGAGGG77GAGGGCCCACCCAGA 
Ai'il' i 'i X i i i i iACCAG77777AC7G7GCC7GCCCCAGGAGGGAGAA77AC77CCCAGC 
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CTCCACAGCAGCAGGCATGGCTTGCCrCAATGGTCCTGAGATCCCAACAA^ 

CTTGGC7GTGAGCAGAAAGTATGTTGATGTGGTCAGAAGTTGGAGGGTGACTGGACACAG 

TTAAGACTCAGAGAGCC^GGTGATAGGTGAAAGCAAAGCATGGCACATACCGACCACC^^ 

ACCATGGTGGGCATGGGATGGGACAGTTGGAATGTTGCAGATAACGTGTTCrTTTGCCAG 

rrCATTTGTTAATAAAATATTTAAAACGrTAAAAAAAAAAAAAAAAAAAAAAAAAGGGCG 
G CSEQ ID NO: 42 ) 
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-2^ , 

15^ 



:•!EE:-:G:-z-^E•.!EG7-IGc:-:s:-:I:-■^l:-:I^IRz:-:LvTNIH^^^c^ 

C rTKPDXVriKI IJ:LVQS KGEE^/SEFFLV^.^QQLEDAY^/DIJILWL^ 
^Tn-CrVSRYTCQLRKQLGrUDSKF5^LCYAQKEDLIiZE7YMDTIJ4GLVGFNNEN^ 

zcliz:-:stgvk.'e:-:ge~/7^/-gdagvg:<=mllqrlqslwasgrlts7axff?hfrchmfs 

C-KESDMLSLQDLLFKHfCY?EQDPEE^~SFLLRFPHTALFTFDGLDELKSDFDLSRVPD 
SCCrWEPAKPLVLIANLLSGRLLKGAGKLLTAJlTGVEVPRQLIJUCKVLUiGFSPSHU^ 
ARRMFPERTAQEHLLQQLDANPNLCSLCGVPLFCWIIFRCFQKFQTVFEGSSSQLFDCAV 
TLTDVFLUTE^.'HIJ^RPQPSSLVQRNTRSPAETIJUVGWRTLKALGEVAHRGTDKSLFVFG 
QEEVQASKLQEGDLQLGFLRALPDVGFEQGQSYEFFHLTLQAFFTAFFLVADDKVSTREL 
LRFFREWTSPGEATSSSCHSS FFS FQCIGGRSRLGPDPFRNKDHFQFTNLFVCGLLAKAR 
QKLLRQLVPKAILRRKRKALWAHLFASLRSYLK3LPRVQSGGFNQVHAMPTFLWMLRCIY 
ZTQSQKVGRLAARG I SAD YLKIAFOrACSAECSALS F^/LKKFHRQLALDLENNNLMDYGV 

iELQPCFSRLr/IRLSVNQirSTGVrO/LGZELTXYKIVTFLGLYNNQITDIGARr/AQIL 

DECRGLXKLXLGKNRITSEGGXCVALAVKNSTSIVDVGI-WGNQIGDEGAXAFAEALKDHP 

5LTT13IJVFNGIS?EGGKoLAQALKQNTTlTVIWLTKNELNDESAECFAEMLRVNQTLRH 

LWLICriRITAKGTAQLARALQXNTAITZICUIGNLIKPEEAKVFENEKRIICF 
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FIGURE 17 



gatcatcgttcactgcagccttgaacccttgtgctcacgcgatcctcctgccttagcctccccaa 
cagctgggactacaggtgcgccaccacgcccggccaactttttttatttttgtagagatgggtgt 
ctcaccatgctgcacaggctcgcctcaaactaccggccctacttcaagctatctacccatctcag 
cctcccaaagcgctgggattacagccatgagccaacctgcctggccagataaaggtcttaagcat 
ggttccttcctgctccaggcagagaaaccccacaaccagcgggaggtggggtigagctctttctgt 
agcttttgctttgctgacgacgtcattgatctcttcaggggctgcgcagagcagcaggggccctg 
gagggcgcggcctgaatcctgattgcccttctgctgagaggacacacgcagctgaagatgaattt 
gggaaaagtagccgcttgccaccttaactacggaagagcagggccacagtgagatggaaataatc 
ccatcagagtctcacccccacactcaactaccgaaaagcaatcgggaacctctggccactcacat 
ccgcaacactcagcgtccggcggacaacttgccgaagaatgaccacttcccggccgaagatgcgg 
agattgtgtgtgcccgccccacccagcccgacaaggtgccccggggacagggacgggcatggcat 
cgtgtggaccccgggagccagaagaggcctctccctgctgatctgagtgaagagcgtgggagttt 
agcccagcgggcagggctgcattttggggtactaatagcacacaaatgcctgggttagcaggttg 
cacagtcaggtattttacttctgcgtctgtgtccggagcaaaccccgacatcccagttctcattg 
ctgtgtgtattggttcccagacacttcacttttagaccccctttaaattaggagggaaaaagaac 
ataagcataagagcatccccagcagcgatgttcattcagtgcctctgaaggctggagggctgctt 
gttgccgggtgagactcggaggggaaccgactcagggccaggaatgatgacatcccacggcgggt 
ccacagtgaagaaccttccccgccccactgtgggacgccttaacagcccttacttccacttacgc 
tttgcgctatctcctgaaaaacaaaacggagaccacaaattccttcttggttagaggaatgacac 
aactcacttatgacatgaccccgctgggactcagaagagaccaggacggtttctgggggaagcag 
tagcacactcgtgtgctttgttctctcctcttgatttgttttcccacatttttaacaagaaaaaa 
agccgtttttaatatatggcctatcgccctcctactgtgtggcccaggcgcctacctcattatgc 
ccaaggggtggttcncacctctccactcccattcctgcacagcagttgtgtcaggttaagaggga 
caaggagaaggctgggcaccgtggctcacgcctgtaatcccagcactttgggaggccgaggcagg 
cagatcacctaaggccaggagtttgagaccagcctggccaacatggggaaaacccgtctctaata 
aaaacacaaaaactagtcgggcatggtggtgggtgcctgtaatcccagccacttgggaggctgag 
gaaagagaattccctgaacctgggaggtggaggttgcagcgagccaagattgtgccattgcactc 
cagccctccagcctgggtgacagagcaagactctgtctcaaaaaagaaaaaaaaaaaaaagaggt 
agagaagtccatggctatttgtctgtcctttttatttttaggctcatggaagcctcctggtttct 
tagagctgagtggctttatttcttgctcaggaggtcatttcacagattttcgggctccaatatgt 
cgactgtcacagcagctggggggatggcacagctaccggctgtaccaagaactcagagccctgcc 
ctgagcctgcctgagggcccctatggcaggaggatgcccctcacgccagcccgtgccctcatgct 
tgtgtcacctccaggtccgcaaaattccggacccggtacagagcaagggcgaggaggtgtccgag 
ctcttcctctacttgctccagcaacccgcagacgcctacgtggacctcaggccttggctgctgga 
gaccggcttctccccttccctgctcacccagagcaaagtcgtggccaacactgacccaggtagga 
gtcagccccagcaagaccgcaggcaccagcgcaagcagggccctggggggtttggtaatggctgg 
gccagccctgagtgccacctcaggaagcaggcccaggtgctattttgattttagaaaggaacagc 
cgaatcctgtctcccaagtgcagcccaggtggctgcgattgaaccgcccacaccccgatggtctg 
gtttatagaggggcctttggaagtatgggaatggcctgtgctctgaccccttgctttcttcctat 
tctgacatatgtagacactttaatggctgcacaaattcaaggttgtatttttttttcttttaaaa 
aaatctttagctggacatggtagcacacacctgtagctccagccactcaggaggctgaggcaaga 
ggactgcttgagccccagagtctaaggctgcagcgagctatgattgtgcccctacactccagcct 
gggtgacagagtgagaccctgcctccaaaaaaggaaagaaaaaaattaaaaagccttgccaggtt 
tgattctaggcaaagtattctgtcaccgctgagtgccagtccttatttccaaactaatggaagac 
cccatcagttaactgattagttcaataagtattttttgctgtatccaccacatgccaagacccta 
cactgtgctggacgtcagggagacagtggtgagcagacacagacagggttcctgccctcagggag 
cttcaagtcagctggaagagaccaccagccagcaatctcaaaaatgtgtcaggacagcggcagtc 
caaggcatgtgagaacatatcattagggccaggatctgctctggggcaggagtcttctttccccg 
cttttgaactctccactttgagacagccgttggtaacataccagcaccaaggacctaagtcctgc 
cttttaaagaatccaatatgttgctggaaacagaagcacaagacaggtgtgtgcttaggggaaac 
aaggccagccggcagagcgtcagcgctaggctccagcttccacagcccctgcaggtgcctgccag 
ccactgctagcttctgactctgtctgctccttcctgtctccccttgtttccttcccccat'gaaaa 
aaaaagaaagcattcccatgaggaatcattctctcgaaagacctctctgttggttccgttagcca 
gccactttactagcttttacagcgtaactcactccacaagcagccccacacaaaagactacatat 
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tgtatgattctgtttatacgaaacgcccagaaaaggtaaacctatagacaaagcaaatcagtagt 

tgcctacggcccagggattggccacaaataggctccagaaaactctgggaagatggtagagatgt 

tctagacctggaccgtggtgaggcctgcacaaccttgtaaacttactaaaaattactgacaaata 

tataacactcccraacaccctgggaggccgaggtgggcagaccgcctgaacccaggaatttgaga 

ccagcctgggcaacatggcgagaccccgtcrctacaaaaaaacacaaaaattagttgggcttggr 

ggcatatgcctgtgtcccagctacctgggaggccgaggcgggaggattgcttgagcccgggagtt 

tgagactgcatgattgggtcactgcatcctagcctgagcgacagagcaggaccctatctctaaca 

acaaaaaagcagtgctggtggaggagggccagcgtggccacctggcctggccctcgagtgcgagg 

ggcttcagtgtttagctgcagttcagcgacgacactgtgcggaggaacaagggtggcccgtctca 

gacactgatcccagctgaagcttgccaccLtctttctggcaaatctgaggccaagcagagagatc 

aaagcctggggccctcagggtcaggaacgctggctctgcgacgctccccaggtcctgcatctgag 

gagtggctgcgcnggcctcagggcccaggttgtgaattttgtttatgcactcgcctctcctcttt 

gagacctccccgtttgatgctgtttctgcctctctcctcaccctgctgctgtgccctgccacccc 

ctccctccagcgagcaggcatacccagcagctgcgacaccatctgggccgtgaccccaagttcgt 

gctgtgctatgcccagaaggaggagccgccgctggaggagatctacacggacaccatcatggagc 

tggttggcttcagcaatgagagcctgggcagcctgaacagcctggcctgcctcccggaccacacc 

accggcatcctcaatgagcagggtgagaccatcttcatcctgggtgatgctggggtgggcaagtc 

catgctgctacagcggctgcagagcctctgggccacgggccggctagacgcaggggtcaaattct 

tcttccactttcgctgccgcatgttcagctgcttcaaggaaagtgacaggctgtgtctgcaggac 

ctgcccttcaagcactactgctacccagagcgggaccccgaggaggtgtttgccctcctgctgcg 

cttcccccacgtggccctcttcaccttcgatggcctggacgagctgcactcggacttggacctga 

gccgcgtgcctgacagctcctgcccccgggagcctgcccaccccctggtcttgctggccaacctg 

ctcagcgggaagctgctcaagggggctagcaagctgctcacagcccgcacaggcatcgaggtccc 

gcgccagttcctgcggaagaaggcgcttctccggggcttctcccccagccacctgcgcgcctatg 

ccaggaggatgttccccgagcgggccctgcaggaccgcctgctgagccagctggaggccaacccc 

aacctctgcagcctgtgctctgtgcccctcttctgctggaccatcttccggtgcccccagcactt 

ccgtgctgcctttgaaggctcaccacagccgcccgactgcacgatgaccctgacagatgtcttcc 

tcctggtcactgaggtccatctgaacaggatgcagcccagcagcctggcgcagcggaacacacgc 

agcccagtggagaccctccacgccggccgggacactctgtgctcgctggggcaggtggcccaccg 

gggcatggagaagagcctctttgtcttcacccaggaggaggtgcaggcctccgggctgcaggaga 

gagacatgcagctgggcttcctgcgggccttgccggagctgggccccgggggtgaccagcagtcc 

tatgagcttttccacctcaccctccaggccttctttacagccttcttcctcgtgctggacgacag 

ggcgggcactcaggagctgctcaggttcttccaggagtggatgccccccgcgggggcagcgacca 

cgtcctgctatccccccttcctcccgttccagtgcctgcagggcagtggtccggcgcgggaagac 

Gtcttcaagaacaaggatcacctccagctcaccaaccccttcccgtgcgggctgttgtccaaagc 

caaacagaaactccttcggcatctggtgcccgcggcagccctgaggagaaagcgcaaggccctgt 

gggcacacctgttttccagcctgcggggctacctgaagagcctgccccgcgctcaggtcgaaagc 

ttcaaccaggtgcaggccatgcccacgttcatctggatgctgcgctgcatctacgagacacagag 

ccagaaggtggggcagctggcggccaggggcatctgcgccaactacctcaagccgacctactgca. 

acgcctgctcggccgactgcagcgccctctccttcgtcctgcatcacctccccaagcggctggcc 

ctagacctagacaacaacaatctcaacgactacggcgtgcgggagctgcagccctgcttcagccg 

cctcactgttctcaggtgaggctgccaggcaaggggagcaacaggtgggccgggcgggccaggct 

cggagggcatcgggaatggcatcatggaccaggatcccccaggactcatgaccatggcccttgga 

atgcccagaccttttctttcttagcagggcagaggtcaaggtgcaaagcttcgaggcaggtggac 

ctggatcagccacagctgggtgcccttgaacaaagtgcttaactctcagagcctccacgccctca 

tctggaaaaagaagatgctcataatcctatcaattatggccacagggaccaatgttagttgagaa 

tgggtgaagtgcattacaaatattacccaatggaacgctctttacaaccctgtaacttaggtact 

gttattgtctctattttggcagataaggaagtagaggcacagagaagttaatagcttgctttagg 

tcacacagctcagacatagcagtgccagaatgcacaaagaaccttccttttaagattaatgtaag 

gctccgagatagccctcaaaaagtttctggaatatgggagcttttattactgcagagaaagcaga 

ccctgtgccagttggcactggtgactttctgtgatcaacgctagcagcccttcacactgctagag 

accccagttaaaatgctgactcgtggttgttttcctgttccatagtttacgggaaacagagccca 

gtccgttttcttctattagcatttcctatgtaaaataaaccttgtaaatctccacagggggttaa 

atttgccattacttgactcatgcatttctaaaaagcagtagggatttggaaccgactcccagcgc 
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ctgtcacaccagtgtcagagtgtaaataactgcacggggacatggggtgcagggggccgaaggct 

gccccagcctgggaattggaaaacctggagcctgttctctgtaccctcagccagtgactctccct 

ctgtagccccaggcagtctcacactcagtgccaccctctgtccaccttttttttttctcccccaa 

atggagtcccgctctgtcgcccaggctggagtgcagcggcgtgatctcagcccactgcaacctcc 

gcctcctgggcccaagcgattctcctgccccagcctcccgagcagctgggattacaggcacacgc 

caccacgtccggccaagttttttgtatttttagtaggacggggtttccccatgttggccaggctg 

gccttgaaatcctgacctcaggcgatccgcccgcctcggccttccaaaatgttggggttacaggc 

atgagccgccgcacccgacccccctgtccatcttttcaatgggaaactccacaccagtgtggtgg 

ccctgcccttcctgctgtccccaggcgaagctttccctcacaccagtgcaagaaaaaacagcttg 

taggaaagcagaggatatgggcaaccacgggaagcacactcagttctctggctgcatcagttagg 

attagttttagctgagagcgaaaaccccaaatgttggtgagtcacaagcttatttctctcatgta 

aaagcctagaggcaggtagctcaggactggcatggagtctccacgaccctccggagcccaggctc 

tcttctgccttcctgttctgccatcctcaccacccggctttcccatcttggcccaagagggctgc 

tcaaactccagccacctagccgacactctagctatcagtaagaaggaagggcaaagattgagagc 

atgcctcaatcttttaagaacacctcttggctattactaattatattgctgcttagatttcagaa 

cttaatggtatgggcagaatttaacgagatgggcccagctaaaagatgggggaacctattgctaa 

gaaagtatagacattgggaacgtccagcagcccgtgctgtcttgggctggccatgccatgtacat 

acacactatttcccagcaccaagccggggactctgagggaaagggtccagagtgtctgacttgat 

cattttgatgtggcctaaaaaccaagcttttaattgttcagccctttacttgttaccaaggtcag 

cttgtgggtctaattgggcccaaggcttgtgtttctaagtaaagttttattggaacgcagccata 

cccatttatctacctactggccgcttcacactacacagttgagtagctgtgacagagaccacatg 

gcccacagagcctaaaatatttgctgtctgacactttacagaacgacatgagcagtctcctttga 

cagtgggacccacagccttttccagcgacaaaccagggttagcccatgtgtttccggatgggggg 

aagctgttggcattttgggcataacagttcttgtgagacctgcccagcattttgcaggacaccta 

acatcattggccctgcctgcaagatgacagggcactccctcctccagtcacaaccactaaaagca 

gcccctgacacttccaaacccatgccctccaccatacgagaaccaggtacagggcctggctgaca 

cataggtcacacgcaaagggtggatgtcagaggtggctggcctcacacgtcctccctgtgtcctt 

cacggtcgtgtgaggagccaggggctgcgctgcagcctcgctcatgggctggcgcaggatgggtc 

tggcggccccacgttggccaggctttgcaaggggctatttggctgattgctgtggccattctcca 

ggggcgtctacacctgagaaaactccagggcctgaaggcttctggatctttgtaagattaatggt 

ccttcataatgagtgcctgccctgactcgtaatttttttgctgttttatttcagactcagcgtaa 

accagatcactgacggcggggtaaaggcgctaagcgaagagctgaccaaatacaaaattgtgacc 

tatttggggtatgtctttctccagaacactgggccaactacccagtaacaacacagagctgcagg 

gaattcacattcccataggtccccggatgatcggcacggacggcccagggctgggaagagcgctg 

gcccaggagtcgagagccccgggctctctttgtggcccggccagtcatgaagtcttgctgagcct 

cagccccctcacccgtaaaactgggatcccagtataggcaagtaggcttacaactggttattggg 

ggatgcaacgagaatataaggggatacatttaataaatgctagaaccctgtttacatattagtct 

ggactattttgggtccataatccctcatccagagcctttggggcaagacccgaatggggattctg 

agtgcatgctatggcatgacgtggccgcaggggtctaaggcagtgccccattttcaaacactttc 

atatttctcccgcagaatgtacgaaacagtcaaaccaagtgtggtaagaaagactataagtagct 

ccacatcagttgccaaaagaattgtgagaaactttgggcattcagagcctttgaggttttggagt 

ctgagagaagggattgcgggccagccccacacaactggtggccctgcaagctggagcagttgttc 

agtttcttggggcctcagtggccttcgatgttaatgaggacatggacgcaaacgaccccgggcca 

cactcggctccagggctctgtgtggctgtggaaccctggaagcctgagcttagctgcctttcaac 

ttccatctgctgtactattgaattggcattgagcggtgagatggctgaaaggtagacatcgagaa 

gttttaatattcagaatcttttcttctcaagacgctgaatgtaatcttagttgtaaatacccatc 

acctgccagtcaccgagcactcatgcaccagggctttgcgctatgtcctaagatcctcataacca 

ccctgcaaggggactatcatcattacctccgtattacagatggagaaactgaggcacagagaggt 

aacgtgacttgtctcaggccataaagccggggaaagtagtggagctggctttgaacctgagctgt 

gagacctcagagccctaaactctggtgcctgtgtgttcccctttcaacccagactttggaaatca 

gtagacaccacatgcttcaaaaaacaggggctattaaaatgacatcaggagccagaaagtctcat 

ggctgtgctttctcttgaagtttatacaacaaccagatcaccgatgtcggagccaggtacgtcac 

caaaatcctggatgaatgcaaaggcctcacgcatcttaagtaagtggggtaggcaccaggttcct 

tagtatattctcctgatcaccccctcctgttgttcaaagattaaatgtcacagtaaagagctttc 



FIG, 18 (3 of 10) 



atcctaaagccttccacttgtcccagggccacgttggccaagcaaagatacctctgtgtgatctg 

tgaggcttggattctggaagggcctcccgttattggcagggggaaaggttggcactttgatttca 

ctaactaccaggccgaagaaaggactaactctcacccrttctggtggtctttttgccccaaggga 

gtttcccgtcgggttgcaaggaagagcttgggcccttgccctgctgtaggtgtgccctgcgcagg 

gggcgacagtgcgccaggcntggagcccctggtcctgccctgacagtggccacataccttgaccc 

ctggcagtcaaagtgggaccccccaggtctcccgagggaagtcagtgatgctgctgaggtcaatt 

agaggaccccagggagggctcaggtccccgagcttctgcagagactgtggaccatctcctggaga 

ggaaccctgactgaccgtccccagggcttcagttccctccctgacaggaggcccaggccatggct 

cttgtggatcccagaagaaagtgtacggctcccaagatggggccggaaggggctctgcgctgggg 

aggagggtgacccacattggagcccccgcatagctggaggctgactgtgtgtgactctctctgca 

gactgggaaaaaacaaaacaacaagtgaaggagggaagtatctcgccctggctgtgaagaacagc 

aaatcaatctctgaggctgggtgagtagaaggggatggatgtatgtggtacaacctgctgtgtgt 

gtggggggcgggccttgccgctctcttcatacatcagtacaccagaaggaccaccggggctcgct 

gtcggggagagacagcggagagctctcaccatgccgcgaaactgaaaccgtgcccactaagcaat 

aactccccggtccccctcccccctgcctcttgcagccaccctgccacttactctctctatggttt 

tgactactctacctcatgtaagtggaatcatacagcatttgccttttggggatggctgatttcac 

tagcatcatgtcctcaagactcgtccacacggaagcacgggacaggatttccttttttttttttt 

ttttttttttttttgacagagtctcgctctgctgcccaggctggagtgcagtggcatgatctcgg 

ctcactgcaacctctgccttctgggctcaagcgactctctcgcctcagccacacgagtagctggg 

attataggcacccgccaccaaccccagctaacttttgtatttttagtagaggcggggtttcacca 

t^g^tggccaggctggtctcaaactcccgacctcaaatgatccacccacctcggtctcccaaagtg 

tcaggactataggcgtgagccaccgtgccccgccaggacttccctcttttttaaggctgagtaac 

actccatcgcatggctatgccacattttgtttactcattcatccaagaacagacactggcttgct 

tctatgctttggctgttgtgaataatgctgctgtgcacatgggcacacaaatgtctcttcaagga 

ctgccttcaattctctttttttttttttttttttttcagattcttcttttttttattatactcta 

agttttagggtacacgtgcacactgtgcaggctagttacatatgtatacatgtgccacgctggtg 

cgctgcacccactaatgtgtcatctagcattaggtatatctcccaatgctatccctcccccctcc 

cccgaccccaccacagtccccagagcgtgatattccccttcccgtgtccatgtgatctcattgtt 

caattcccacctatgagtgagaatatgcggtgtttggttttttgttcttgcgatagcttactgag 

aatgatggtttccaatttcatccatgtccctacaaaggatatgaactcatcattttttatggctg 

catagtattccatggtgtatatgtgccacattttcttaatccagtctatcattgttggacatttg 

ggttggttccaagtctttgccattgtgaatagcgccacaataaacatacgtgtgcatgtgtcctt 

atagcagcacgatttacactcacctgggcacatacccagtaacgggatggctgggrcaaatggta 

tttctagttctagacccctgaggaatcgccacactgacttccacaatggttgaaccagtttacag 

ccccaccaacagtgtaaaagtgcccccatttctccgcatcctctccagcacctgccgcttcctga 

ctttttaacgatcgccaccctaactggtgtgagatgatatctcatagtggttttgacttgcattt 

ctctgatggccagtgatgatgagcatttcttcacgtgttttttggctgcataaatgtcttctttt 

gagaagtgtctgttcatgtccttcgcccactttttgatggggttgcttgtctttttcttgtaaat 

ttgtttgagttcattgtagattccggatattagccctttgtcagatgagtaggctgcgaaaattt 

cctcccatgttgtaggttgcctgtccaccctgatggtagtttcttttgctgtgcagaagctcttt 

agtttaattagaccccatttgtcaattttgtcctttgttgccactgcttttggtgttttggacat 

gaagtccttgcccacgcctatgtcctgaatggtaatgcctaggttttcttctagggcttttatgg 

ttttaggcttaacgtttaaatctctaatccatcttgaattgatttttgtataaggcgtaaggaag 

ggatccagtttcagctttctacatatggctagccagttttcccagcaccatttattaaataggga 

accctttccccattgcttgtttttctcaggtttgtcaaagatcagatagttgtagatatgcggca 

ttatttctgagggctctgttctgttccattgatctatatctctgttttggtaccagcaccatgct 

gttttggttactgtagccttgtagcatagtttgaagtcaggtagcgtgatgcctccagctttgtt 

cttttggcttaggattgacttggcgatgcgggctcttttttggctccatatgaactttaaagtag 

ttttttccaattctgtgaagaaagccattggtagcctgacggggatggcattgaacctgtaaatt 

accttgggcagcatggccattttcacgatattgactcttcccacccatgagcatggaatgttctt 

ccatttgtttgtgtcctcttttatttccttgagcagtggtttgtagttctccttgaagaggtcct 

tcacatcccttgtaagttggattcctaggtattttattctctttgaagcaattgtgaatgggagt 

tcacccatgatttggctctctgtttgtctgttgttggtgtataagaatgcttgtgatccttgtac 

attgattttgtatcctgagaccttgctgaagctgcccatcagcttaaggagattctgggctgaga 
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cgacggggctttctagacaaacaaccatgccgtctgcaaacagggacaatttgacttcctctttt 

cctaactgaacacccctcatttccttctcccgcctgattgccccggccagaacttccaacactat 

gttgaataggagcggtgagagagggcacccccgtcttgtgccagttttcaaagggaatgcttcca 

gtttttgcccactcagtatgacactggcrgtgggtttgccatagatagctcttattattttgaaa 

cacgtcccatcaacacctaacctatcgagagcttttagcatgaagggctgctgaactttgtcaaa 

ggctttttctgcatctatcgagataatcatgcggtttttgtctttggctctgtttatatgctgga 

ctacatttattgatctgcgtatattgaaccagccctgcatcccagggatgaagcccacttgatca 

cggcggataagctttttgacgcgctgctggactcggcttgccagtattttattgaggatttttgc 

atcaacgttcaccaaggatatcggtctaaaactctcttttttggttgtgtctctgcccggctttg 

gcatcagaatgacgctggccccataaaatgagttagggaggattccccctttttctattgattgg 

aatagtttcagaaggaacggtaccagctcccccttgtacctctggtagaattcggctgtgaatcc 

atctggccctggactcrttctggctggcaaactattgattattgccacaatttcagagcctgtta 

ctggtctattcagagactcaacttcctcccggtttagccttgggagagcgtatgtgtcgaggaat 

gtatccatttcttctagactttctagtttacttgcgtagaggtgtttgtagtattctctgatggt 

agtttgtatttctgtgggatcggcggcgacatcccctttaccattttttattgcgtctatttgat 

tcttctctctttttttctttattagtcttgccagcggtctatcaattttgttgatcctttcgaaa 

aaccagctcctggattcactgaccttttgaagggtcttttgtgtctctatttccttcagttctgc 

tctgattttagttatttcttgccccctgccagcctttgaatgtgttcgctcttgcttttctagtt 

cttttaattgtgatgttagggtgtcaattttggatctttcctgccttcccttgtaggcatttagt 

gctataaatttccctctacacactgctttgaatgcgtcccagagattctggtatgtggtgtcctt 

gctctcgttggtttcaaagaacatctttacttccgccttcatttcgttatgtacccagtagtcat 

tcaggagcaggttgttcagctcccacgcagttgagcggccttgagtgagattcttaatcctgagt 

cctagcttgattgcacngtggcctgagagatagtttgttataatttctgttcttttacatttgct 

gaggagagctttacttccaactatgtggtcaattttggaacaggtgtggtgtggtgctgaaaaaa 

atgtatattctgttgacttggggtggagagccctgtagatgtctattaggcctgcttggtgcaga 

gctgagttcaatccctgggtatcctcgttgactttctgtctcattgatctgtctaatgttgacag 

tggggtgttaaagtctcccattattaatgtgtgggagtctaagtctcttcgtaggtcactgagga 

cttgctttatgaatctgggcgcccctgtattgggtgcataaacatttaggatagccagcccctct 

cgttgaattgacccctttaccattacgtaacggccttctttgtctcttttgatctttgttggttt 

aaagtctgttttatcagagactaggattgcaacccctgcctttttttgttttccattggcttggt 

agatcctcctccatccctccactctgagcctatgtgtgtctctgcacgtgagatgggtttcctga 

atacagcacactgatgggccttgacccttcatccaacctgccagtccgtgtcttttaattgcaga 

atttagtccacttatatttaaagttaacatcgttatgtgtgaatttgatcctgtcattatgatgt 

tagctggcgattttgctcattagttgacgcagtttcttcctagtctcgatggtctttacattttg 

gcatgattttgcagcggctggtaccggctgttcccttccatgtttaccgcttccttcaggagctc 

ttttagggcaggcctggcggcgacaaaatccctcagcatttgcttgtctataaagtattttattt 

ctccttcacttatgaagctcagtttggccggacatgaaactctgggttgaaaattcttttcttta 

agaatgttgaatattggcccccaccctcttctggcttgtagggtttctgccgagagatccgctgt 

tagtctgatgggctttcctttgagggtaacccgaactttctctctggccgcccttaacatttttt 

ccttcatttcaaccttggtgaatctgacaatcatgtgtcttggagttgctcttctcgaggagtat 

ctttgtggcgttctctgcatttcctgaatctgaacgttggcctgccttgccagattggggaagtt 

ctcctggacaatatcctgcagagtgttttccaacttggttccattctccacatcactttcaggta 

caccaatcagacgcagacttggtcttttcacatagtcccatatttcttggaggctttgctcattt 

ctttttattcttttttctctaaacttcccctctcgcttcatttcattcacttcaccttccattgc 

tgataccctttcttccagttgatcgcatcggctcctgaggcttctgcattcttcacgtagttctc 

gagccttggttttcagctccatcagctcccttaagcacttctctgtattggttattctagttata 

cattcttctaaatttttttcaaagctttcaacttctttgcccttggcctgaatgtcctcccgtag 

ctcagagcaatttgatcgtctgaagccttcttctctcagctcgtcaaaaccattctccatccagc 

tttgttctgttgctggtgaggaactgcgttcctttggaggaggagaggcgctctgcgttttagag 

tttccagtttttctgctctgtctcttccccacctttgtggctttatccacttttggtctttgatg 

atggtgatgtacagatgggctttcagtgtagatgtcctttctggctgttagttttccttctaaca 

gacaggaccctcagctgcaggtctgttggaataccctgccgtgtgaggtgtcagtgtgcctctgc 

tggggggtgcctcccagctaggccgctcgggggccaggggtcagggacccacttgaggaggcagt 

ctgcccgccctcagacccccagccgcgcgcngggagaaccactgctctcctcaaagctgtcagac 
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agggacacttaagtctgcagaggttaccgccgtctctttgtttgtctgtgccctgcccccagagg 

tggagcctacagaggcaggcaggcctccttgagctgtggtgggctccacccagttcgagcttccc 

ggctgccctgtttacctaagcaagcctgggccacggcgggcgcccctcccccagcctcgttgccg 

ccctgcagcttgaccccagactgctgcgccagcaaccagcgagattccgtgggcgcaggaccctc 

cgagccaggtgtgggatatagnctcgtiggcgcgccgcttcttaagccggcccgaaaagcgcaata 

ttcgggcgggagtgacccgactttccaggcgcgcccgtcacccctttctttgactcggaaaggga 

actccctgatcccttgcgcttcccaggtgaggcaatgcctcgccctgcttcggcccgcgcacggt 

gcgcgcacacactggcccgcgcccaccgtccggcgctccctagtgagacgaacccggtacctcag 

atggaaacgcagaaatcacccgtcttcngcgtcgctcacgctgggagctgtagaccggagctgtt 

cctattcggccatcttggcccctccccccaactcttttgggtatatatccagcagtgggattgct 

ggatcacatggtaatttttaattttttgaagaatcatcatactgttttccacggcagcagcacca 

ttttatgttcccaccaacagttcattctagcttctccacatccttgccaacacttgctattttct 

ctttttgacagtacccatcccaacgagcgcgaggtcctgtctcattgtggttttgattcttgagg 

ctttttaaagccttttgtttcactataacctttactggattacaaaaggaacacaggtaatttta 

tttggaaactatgaaaaacaacaaaaactatcttctcagaaaatgattcttgttaacacttaagc 

tcagttaagctctctcactttctctcccctccctctctttgtacaacttttaaaaaatatagtag 

gggtgagaccatatgtatctatactacagcaggggtgagactatacgtatccctcctttttcact 

taatctcatgccttgagtagccctccaccttattaaaaatgtgatgccattcaattgtatagtaa 

acacatatatgtaagcaaaacaccgaaaactcttattctgggttccagcaagccatacctggaat 

ggtgtaagcaggtagcttgctrggtgtgaacgtgttgttgaggcagctgccattgtgttgtgagt 

gggccacacgaacttgttctgctgcgtgtagacagtgtgtgctgaccctattaggaacagccaac 

gctttgtgtgagccacacacggctctaagcgctttgcttctgttaactcagtgaatcctcacaac 

tccacgacggaatgccctaactacccccattttatagatggggcaactgaggtccaagagactac 

ataatttcccgaagttcacacaggtagcagatggcagagccgggtcaggagcccaccatcttacc 

acgcagaccgttttagccagagactccccggatccgctgtaggggacagaatacagctttatcgc 

cgcacctgtccaccaagatggccgtagccacagagcttggttgggcaacgtcctctttatgtgac 

aggaacgttgctgatggggtttctgaaggtacttcctgctctttgtctcctggaagactgtgtct 

tcaggaatgtctctgaccctgcccagagttgaacggatgctgggaacccagcacctgcacacggc 

cttccctccaggactctgcgcacctctgtgctccacaggagacatgcaggtgctttctctcatga 

gctcaggctcctgggctgacagctctccgaagctcgtggtgaggctcggtctctaactgtgccac 

ttgccgacggcctctgttcacaaggctccccctgctcttcgatcttgcatcaccccttgaatttg 

aaatccagagcagcccactcagagaccagcgtgaggaattagtgtccaggccacagatccaggga 

ctgggcacaaacatctgcccgtcgagtaggaactgagccgtggccattggcaaaaaaggaggggt 

gagcatggctgtttcttggggagctaacactcactatcctgtccccccccccaggatgtggggca 

atcaagttggggatgaaggagcaaaagccTitcgcagaggctctgcggaaccaccccagcttgacc 

accctgaggtaaccgtggccctgctgcctccaggggccaacctggcccctcccagctgctctagg 

tttgctggggaagggtgattcgcgctcctaatagaagaggaatctgcatgtgtgattttccttac 

tcttgtcaaacctttctttgatgcataagaggccatctagtaaagcacattcttctcttttttta 

actttaagttctgggatacacgtagaagatgtgcaggtttgttacataggcaaatgcatgccatg 

gtgatttgctgcacctatcaacctgtcacctaggttttaagccctgcacgcattaggtatttgtc 

ctaacgcttgccctccccttgccccccacccccaacaggccctggtgtgtgttgttcccctccat 

gtgtccatgtgttctcattgttcaacccccacttacgagtgagaacatgcagtgtttggtttttt 

gttcctgtgctagtttgctgagaatgacggcttccagcttcatccatgtgccagcaaaggacatg 

atctcacttttttttacggctgcatagtattccatagtgcgtatgcgccacattttctttatcca 

gtctatcactgatgggcatttgggttggctccaagtctttgctattgtaaacagtgctacaataa 

acatacatgtgcttgcgtctttatagcagaatgatttataatcctttgggtaaatacccagtaat 

gggattgctgggccaaatggcatttctggctctagatccctgaggaatcaccttaagtgtttatt 

cagcccagtgaattctgcatgcgtcccacaccagccaaccaccacccccaccaagacagaggaca 

tttccagcccctcagccatccctgcatgtcccttgctggtagagggagggtttcctaagtgcaga 

tgaaacttaataagatgctggccagcagactcctgccccttccttgtccccaggatgacgctgga 

aaagagggactcttcctctccataaacggggatgcacctacccagcccccgcttaggctgctggc 

caaaccttgggaccttggtatgcccacggctctgctgctgttcctcctaccactgaaaaagagtc 

caagaaggtggggacagcagcagaagagactttgccaggtcttgcagatggggtaccttgatggg 

gccagcctttagaaggacagcctgccaggcctcgccagcctcccgcccacgcgcagaaacctgag 
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gngccgaccccagcccactgccgtgtgagcaggctgcgctgatgacccatttcccgtccagcctg 

cccttgtgctctgtgtgtgggccctggggcagcagcgcctgggcactactgctgcagctgaacac 

ttctgcatcccgccccgagtgagcctgggctggggccacagccaggcagaggcttcccagccgtt 

cngatgttgaagctaagactgaatgtagacgcgcctttaacaattcaccccaagcgtgttccttc 

ctagccttgcgtccaacggcacctccacagaaggaggaaagagccctgcgagggccctgcagcag 

aacacgtctctagaaataccgcggcaatagcccgagtcatttcatttgcttgcttgtttttctgt 

gatagggtcttgctttgtcgtccaggcttgagtgcattggtgtgatctcagctcactgcagcctc 

cacctcccaggctcattcgaacctcccgccctggccctccgagtcctgagactataggcacgcac 

caccacacccagttaactttaaaattttttgtagagatggggctttgctatgttacccaggctgg 

tcttgaactcctgggctcaagcagttctcctgccctggcttctcaaagccctgggattgcaggtg 

tgagccactgcacctggcacagagccattttggagggtttaggtcccaggaattatcccaggggc 

tgcacatggcctggaatcttaacagaaaaggtgtctcccaattggaaaggctctaggcctttcag 

ctaagttgataatttcctcctagagaagagaatagccacttctacaagcataaacaggtacagga 

ggaggaagtgggctccgggagcccggatctgaggccttggccttctaggccccaggagaactaga 

acgccggccatgcaagctacccaggcatccttggacaccctcagatgtgcttagcagaggccaac 

ttccacacacttggctcaaaattttctcccttcctcctcttcatctgccttcccccaggcagcct 

cctccttccccaggtcttcacatcagggtttggcctttatgctccatccagctcatctgtcactt 

gtcacctgaagcccacagtccccgctccctctccgcactctagggcacttactaagtggatgtgg 

Gcccctgagagtgttttttgttggtgttcccttttttatggccacttaatgttttactttgcttt 

atctgtacttacatctctgtaccataaattccatacaggtggccgggagcagtgacccacatctg 

taatcccagtaccttggaaggctgaggtgggaggatcgcttgaggccaagagttcgagactagcc 

tgggcaacacagcgagaccctctatctacaaaaaaaaaaaacattccttacaggttaagtgaggg 

agttgtattacaaccctcccraccatctactcagagcccagcgctcatttgatcttgctaaatta 

gttactgagaataatgacaatatcctcttcacgagagagttttgacattaggcctgctgtccagt 

aagtgcattttaaattctttcccctcaacaaatcatttaacattttgaaaagtagtttatgtttt 

ttggaaaaaatgtaagacactaaaggaggacatgaaagtacctcctaaagttcctgctaaaagga 

ggaagcgaaagtacctccctttgtgttttccaaaacaacctttcccttctagccttttgttctat 

gtatgctcaaagatatgcaaaacagaatagcattcaagcagtggctctaaaaatattgtaatcac 

atactttacatgtctcctttagggtttctccatcttgatgctgttgacattttggtccaagtgat 

tctttattatggtagggctgtcccgtgcatcatagacggtttagccgcatctctgccctgtacct 

cccagtggtgaggatcaaaaatgcctccggacatggccaggtgccccatggagagtgaaatcaca 

tggatagcagtaatgtcaacacctagaagccctcaagtgctgactgcatgccatgtgttattcta 

cactttttccctgtgttaacccactcagccrcacaaccactctatacgatctctactgttaacgt 

ccaccagcgagaaaacccagacccaaagaacctaagcctgttgcccgaggtcaccctgctggtgg 

gtgatacaaacctgcccaggctgagcccggagtagatgccaatgctgtgttcttctccctcctca 

ttctacctcattctccctacaagctgcacaacatctcgaatagatatcacaatatatttcatcag 

ttgtttctgacctaaatttgttcagattttacattaggataataccacaatgcatgctgcaatgt 

ataaagccttgtgtgtatatccttgcacactgtagggtaaatttctagaagcctgattgtcttaa 

aatgaagcacattaaaaatttgggcaggcacatccaaactgcccttcaaggaattttttttttta 

aatgttctttctgttctattcctcttcctaatgattctttcgcccactggcacaagtgggtccta 

ccctgtttacaccaaggagctttggtgctttatccagaccacttctggttctaaggaccattgag 

agacttcctgaactttcagtcacttaacttgggcccctcacaagttaactgagagcaaagtactg 

aacacattttaatgtgcagccagtgactgttccaggtcttcaaactaacttggataacacactgt 

cagtggtgttcaagggaccctgggactagaggagaactgagaagcaggcattggccctttgtttt 

ccgtgggcccccatcttccatgaaatctgagggctcagcaaaggtggggagggagggtgggctcc 

tctacaggtagctgggccaagaaataggagcccaggtacaggatttgcattaaaaatgagcccca 

ttgaccttctgtggggctgacaggctgggcttggagcctggctgttttctgggttctcagcaagt 

gatcatctgcatagctggagagccttgggctgagctcccgctcctgtgaactctaaaacaatgtc 

tgccaagtaggctctcttgagcaaatacttccttttttttccttaggctgacccaaaatgaactc 

aacgatgaagtggcagagagcttggcagaaatgttgaaagtcaaccagacgttaaagcatttatg 

gtaactcagagagccttacaatttcagaccgcgccacttttcaaaagtattttttgagataaaat 

ttacataccgtaaaattcactctcttaaagtatacaattcagaggtttttagcgcaaccatcacc 

acctaattctagaacattttcactcctcccccccactccaaaaagccctggcatccattaagcag 

tcactccctgccctcctccccagaccctggcaaccaccaatccgctttctgtctctatggatctg 
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cctactctgggcacttcatataaacggaatcaagcaatatgtgaccttttgtctctgtgctctag 

catgtttcattcctttttatggccaaatgataactcaccctaaggaaattttgcagcttattaac 

cagttgatgggacatttgggctgcctccactttttgactattacgcgcaatgccactgtgaacac 

ccctgttcacgcctttgggtgaacatatgttttcatctcttctgggaatatacccgggaatagaa 

tttctgggccatatggcaattctgtaactttttgaggagccaccaaaccgttttctaaagtggac 

gcactattttacattctcgccagcaatgtacgcggactccaatttctccacatcctcaccaacac 

ctattattgtccatcttttaaaacctagttatactagtggatgtgaagtaatattgtggttttga 

tttgcacctccctgatgacaacaatgttgaatgtctctttatgtgcctactgggagtctgtatag 

cttctttggagaaacgtctccatatcccttgcccattttaaaattgggcttgtcttctaatgctg 

agttataggggctctccatatattctgggtgctagacctttaccagatacaggttttgcaagtat 

tttctttctttctgtggagtttttcctctttcttgatagtgacctttaaaggacaacagttttta 

atttttgttttctttgagatggagccttgctcttgccacccagacaggagtgcagtggcatgatc 

tcagctctctgcaacctccacctcctgggttcaagcgattcttctgcctcagcctcccgagtagc 

tgggattacaggcatcagccaccatgcctgtctcattttgtatttttaatagagatggggtttca 

ccatttaggcccaggctggtcttgaacccctgacctcaggtgatccacctgcctcagcctcccaa 

agcgctgggattacaggcgaaaagccactgcacctggccaacagtttttaattttgatgaagtcc 

aatttatctatttttttctttggctgcctgtgctttcagtgtcttatctaagaaatgattgccta 

atccaagatcacaaagaactccacctaagttttccgctaagcgttatagttgtttcccctcacac 

ataggcctgcaatccattttgagctaatttttgtatagtgtaaagtgagggttaacctcattctc 

ttgcacgtggatatccagctgtcccggcagcaccacgtgttgaacagattatcttttcctattga 

atggccttgacacccctgtcaaaaaccaattgaccacaaatgtatgggtttatttctgaattctc 

tgttctggtccattgatttatatgtctctcctatgccaggaccattgctgtagctttgtgtagta 

cattttgaaatcaggaggcgcgagttctactttgttcttctttctcaagattgtttagaccattc 

tgggttctttgcatttcttatgaattcagactcaccttgtcaacttctgcaaaaagactagactc 

tgctacatattgttttttctctcctttttagcctgcagaactatttgatcccattccctaagtgc 

aggccagcctctccagggagagcagagctaggacagggtcagaaagagagtcttggctgctttgt 

gcattcccaacctgcactggccctagtgaaggcagcccgagtgggtggatgtgcctggacactgc 

aggctttttaggggcattaggcgctctccttcctggcctcctgccacatcttggctggaggctgc 

cttccctgccttcaaaaaagcctaagtggcgactagaaaacagcagagtgtaaccgaatacagaa 

cttggtgcccacttcctggttctatttttgtcccttttgaaagggaaggtcattacctctgccat 

tgaacccaggggccctagcccctgtggggtatggctgggagcaccagatcctggccgcagcccag 

ccaccagtggtcctgcgtgccngggcagtaacagcgacaagagctcccttccccctggacactgt 

gcctaataccctcctcttgaaatctcacacacccagcggatggggggcactcttatagttattct 

cagtttacagatgacacaaccgaggcacagacagacgcgcttatttcttcaaggctctgtagctg 

aacagtggggagggagggcttaagaggagctgcacccgctctgcaatactgcctctcacgaggga 

gtcctcttcattcatgacagcatagggccctcgtcttcctggtaagggcctccttcttgggtcag 

tgccaggatttctaagggtcatgtttagcaggagcctactctacaaacagccaggagcagggaat 

gactctgcgatgaagcggagacactacagcctcttgatgcatttatttcctggttgggctagaag 

cgtagctgcccaagggagcatttcaggagaggcctggcctcctagcgatagctgaaaactttgtt 

tcatttgaatcactgctacccagaacaatggggtgcattctcagagtccccattattaaagcttt 

tccactgagccccatgagaactattcatgagaactatttcatggcagcataactgtttctcctcc 

ctccctcttgcatgttggtagcctcttaacttcaaaacctgccttgcctttccctagctacctgg 

aaggagacgtcagacttcctgtcccatggtgtgtttcttacaatttgttgttcagattggtggtc 

tcccaaatatatataaaaatataaatggagtctcactctgtcacccaggctggagtgcagtggca 

cgatcttggctcactgcaacccccacctcccagtccaagcaattctcctacctcagtctcccgag 

tagctgggagtacaggtgcacaccaccatgcccagctaatttttttgtatttttaatagagacag 

gttggccaggatggtatcgatctcctgagctcgtgatccacccacctcggcctcccaaagtgctg 

ggattacaggtgtgagccactgcacccggccccaaatattttgactatgcacctctgcagtgaaa 

aatgcaaacacacacatcagctcacgtactacattatgttcactataaaaacaaacagaaaattt 

aaaaaatatcaagctatcctttactctagtggatcttacctggacacttttagccagatacaaag 

tcacatggactcagttcttcccccgaccaacttgtctcttatcccaaaacacccttgcaactccc 

ttacgaaggggtcaaatttgacccagtattatggattttatacaagttatgttcttctttcaggc 

ttatccagaaccagatcacagccaaggggactgcccagctggcagacgcgttacagagcaacact 

ggcataacagagacttggcaagaccccagcgcttgccacagcaacaacaccagtgactgtttact 
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caccaccaccgactgtgcaaggcacaacgcagggtggtttctgtttattcctccagcaaccctgc 

acagtaatggtattacctctgttttacagaggtagacagaggcccagaccagtgaaataaggttg 

cccaaggtcactacgagagaagctagaactcagcccagaatgcctgactccatattctgtgctcc 

cctgccccgggcccccgccctcatctaccctcattgggcgggatgggggaagtggccagtgaaat 

gatttcctagtggaagtaaacccccctgggacccagcaactgagagatgactgtgctggccagga 

gtctggagctcattcttccccttttccgggctccgtaagacatttccaggctgacttgaactgac 

ctgtgctctttgtctacttcttttttccgctttgagaacttccttatgctaatagaagaaaaaaa 

gtttgctttactgtgacattgagcgccacgccacttctttcttgcctcccataaggcacagacac 

tccccactcagcagcccccttaacaacccaactgcccgggtgacgcgggactgggtggatgctgg 

gagaggggccttattaactatgtccccctttcatgactggggagaatttcatagccaattaaaaa 

aaaacaaaaaacagctccttggccaacacaggctcctcatacagcgttttttaaactttgcttta 

gaacctgtttggaacctgtcacaaaaccgatcagtttggtgaactgcaaccaacaatatttaaaa 

agaaaacagaacagaacaaaataccaggacgcaacgtgcatggtatgaaagtatcatttcattca 

ccttagctcatgcttgcatgtgagtgggcgtgtgtttgcataagcgttggttcacaacataaaat 

gtaattcttatttagggttgcagacaaaaggtttttttttaaaaaaaacactgttggctaggcat 

ggtggcccatgcctgtaataccagcactttgggaggccaagatgggcagatctcttgagcacagg 

agtttgagaccagcctgggcaacatgcgaaaccccgccactacaaaaattagcccgacatggtgc 

catgtgcctgtagtcccagctactcaggaagctgatgtgggaggatggatgcatgggagatcaag 

gctgcagtgagccaggaccatgccactgcaatccagcctgggtgccagagaccctgtctcaaaaa 

acaaaaaagaaaaaaagaaaaacaccatcatagagaatagagcccagatctaaacagacacctgt. 

ggcctgtgtgcctgcgaagcccagcctgcccagcagcctgggaagcactggagggcactggaact 

gtttgcatgggtgtttgccctcaggccactccgtttctgctgattcttaagctttgaggacagca 

ggcagagggggagaggaaggagactgccagactacagaacagtttgcagagcacagctggcttcc 

acttttctctgtagccggtcaggcgggtagcaaagacctacagttgctttaattctgtcaagttt 

caaaatctgcattgcttccctcttgagggtcaccattcctacacaaggaaccattttagtagggc 

caggagacttcagcttcaaggcctgcacttgtgtcagggtggagaggggaactggccaccaattc 

agagagggcaggacaggcggcatgggcgctggtcttgggagtgtcttcacctaggtccctggctt 

gttctgggagcctccagagcatgctcctctgtgtgtgacttcatgggactgggccctgagaaggc 

tgtggctttgttggccctgccagggactgccacaccaggccacagggttgtggctgagctggccg 

gggagccacgttcagggagcagctctgcttggagccaacacttacagagtaagccttctccttgg 

acttgttaactgtactgacacttatttctaccccattcctttctgaaaataacttggaagtctga 

agtcccttgatgagctctgtctttaagaacagaaattagaggtgaacaatgaacactgtaaatta 

cagaaacgtatcccactccagcacaacagctttctgtgaggctacctcctccagactgtggcccc 

gggagggtggggcctgagtcaaggtcctagggactagcgctgtgtcttcatttattccttgaaca 

acgaaacgcttgagcatcagggaccgtgctagcaccaaaaatccagtggtgaacaacatggcttc 

acgggctcactgtctagaaagggagaagcacattaaagaaaaaatcatttgcgtaattatttaat 

tacaactgtgatgggtactatcacaaaggggaaggccaagagggaacctgatttagatgaggttg 

cagggaaggcctctctgaggaagcagcacttacactaagccatgaaggatgaataggagctagtc 

agctgaggtgagtattctgcgtagggaacagcatgtgcaaagggtctggggcaggagggagtgtg 

gcgtcctggaagaactgccagaagctgctgtgccccagggttcagacagcgcggaagaggggact 

acaggaggctgaggagataggcagggactggaccataaaagatctgtgggtcatgatgtgcattt 

cggcctttatcctaaaagtgatggaaagtcagtgaacagtttgaagcaggagaggcatgtgatca 

gatctgcaatgcaaaaagaccaattcttggctcttctaggaaactgaattggagaaggccagagt 

acgtggaaatgacctgtcagtaggacattgtactgatgcagggaagagatgatgggtgctcagac 

caagatggccggccaaagacatagaggctccagggaggcattctagattcttaggaattagggga 

gaactttgtgatacaaggaacacggggacgagaaggaaggtgtccaggttgacccccaggttact 

aacctgctcagcaggatgagagcggtccactcactaagccaggggaccctaggaggtgtggctac 

tttgaggtgtgggggagaggtccaagtgaggatgccaagcaggtaaccgcctccacggacataca 

aacaaggccgtggcattgatgagatcgggcggggaaaagggcttagccccaaacctggaggaaat 

ctcagacgtagaggtcacatggaggagaatataggaaaggaaattgaagtagagcgctcagatgc 

aggagaaaaatcagcgcatataaccaagccaaggggagggagtgcctcaagaaggagggagagga 

gaggccaggacagccaaaatcctgagggccaagaaagacaagacctggaaaatgtcattaaattc 

aggcttatggaggctacaggtgaccttagtgagacccagtgaacagagggatggcagctggagag 

gatccacgctaacacgaaggaaccatctgcaaagggcatgttccttaatttcagggatacatgtg 
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tactgcgtgatacacgagcgtgtgc.acgaacacaccttggaagg^^ 
cactttacctgtgtactttcgccccccccctccccaacagcccaaac^^ 
gaggaggccaaagtctatgaagacgagaagcggattatctgtttct^^^ 
catggggcttttgccccggagccccagcagcaaatgccaccctggc g ^^^^ 
cttaaaggggcccgcgcaggcgggaccatcaggagtccactgcct 
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1 CGCGTCCGGCTCCAGCGGGGTGAGCGGCaX:^GCGGCCC<3GGATC 

GCGCAGGCCGACGTCGCCCCACTCGCCGCCGTC-3CCGGCCCCTAGGACCTCGGTACCCCG 

!► M G 



61 GCC^GCG^GACGCC;^.TCCTGGATGCC<:TC<^r'A^CCTGACCGCCGAGGAGCTC^ 
CGCGCGCGCTCCGGTAGGACCTACGCGACCirrriGa^^C^ 
3>RARDA 1 LDALENLTAEELKK 

121 TX:A.^GCTCAAGCTCCTGTCGGTC<:CGCTGCGCa\GGG 

AGTI^GACrrCGACGACAGCC\CGGCa\CGCGCTCCCGATGCCCGCGTAGGGCK 
23^FKLKLLSVPLREGYGR! PRG 

181 CGCT"<riGTCCATCGACGCCTI^rCTC;^rCGAC^^^ 

GCG-CGACAGGTACCTCCGGAACCTGGAGTGGCTGTICGACCAGTC 
43>A LLSMDALDLTOKLVSFYLE 

241 '-.'-TACGGCGCCGAGCTC^rCGCTAACGTGCTGCGCGACATGGGCCTGCAGGAGAT^ 
OTA1GCCGCGGCTCGAGTGGCGATTGC\CGACGCGCTGTACC^ 
63>TYGAELTANVLRDMGLQEMA 

301 GGC;^GCIGCAGGCGGCG=.CGC\CCAGGGCTCTC<^GCCGCGCCAGC^ 

Cr-GTCGACGTCCGCCGGTCCGTGGTCCCGAGACCTCC^XrGCGGTCGACCCTAGGTCCGGG 

83^G QLQAATHQGSG A-A P A G 1 Q A 

361 CTCCTCAGTCGGCAGCCAAGCCAGGCCTGCACTITATAGACCAGCACCGGG^ 

G^GG^GTCAGCCGTCGGTTCGGTCCGGACGTGAAATATCTGGTCGTG^ 
103^P PQSAAKPGLHF I DQHRAAL 

421 Tr'GCGAGGGTCAC;^AACGTTGAGTGGCTCCTGGATGC^^ 
AGCGCTCCCAGTCTTTGCAACTCACCGACGACCTACa^GAC^ 

123^ i arvtnvewlloalygkvlt 
481 ^tg;^gcagtaccaggcagixx:gggccgagcccaccaacccaagcaagatccggaagct^ 

TACTCGTCATO^TCCGTCACGCCCGGCTCGGGTGGTTGGGTTCGT^ 
143^D EQYQAVRAEPTNPSKMRKL 

541 TC^GTrTCACACCAGCCTGGAACTGGACCTGCAAGGACT^^ 

AGTO^GIGTCGTCGGACCTTGACCTGGACGTTCCT^ 
163^F S FT PAWNWTCK DL L L OA L R 

601 ;iGTCCCAGTCCTACCTGGTGGAGGACCTC<3AGCGGAGCTaAGGCTCC^ 

TCA-GGGTCAGGATCGACCACCTCCrGGACCTCGCCTCGACTCC 
183^E SQSYLVEOLERS 

661 TCCGGTCAGCCCCTGGCAATCCCACCAAATCATCCTGAATCTGATC 

AGGCCAGTCGGGGACCGTTAGGGTGGTTTAGTAGGACTTAGACTAGAAAAATATGTGTTA 



721 ATACGAAAAGCC^GCTTGAA 
TATCCITTTCGGTCGAACTT 
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ALIGN calculates a global alignment of two sequences 
version 2.0uPlease cite: Myers and Miller, CABIOS (1989) 

> hCARD5-DNA 740 aa vs. 

> mCARD5-DNA 7 53 aa 
scoring matrix: pami20.mat, gap penalties: -12/ -4 

68.2% identity; Global alignment score: 2377 

10 20 30 
i npu t s C GCGTCCGGCTGCAG - CGGGGTG AGCG -GCGGCAGC GGC 



CCACGCGTCCGGCAGCAGGCAGGCTGCAGCAGGCGAGCAGCAGCAAGAGTAAAAGGTGAC 
10 20 30 40 50 60 

40 50 60 70 80 90 

i npu t s CGGGGAT CCTGG AGCCATGGGGCGCGCGCGCGACGCCATCCTGGATGCGCTGGA 

CGCGGCTGCCCACCCCAGAGCCATGGGGCGGGCACGAGATGCCATCCTGGACGCTCTTGA 
70 80 90 100 110 120 

100 110 120 130 140 150 

inputs GAACCTGACCGCCGAGGAGCTCAAGAAGTTCAAGCTGAAGCTGCTGTCGGTGCCGCTGCG 

AAACTTGTCAGGGGATGAACTCAAAAAGTTCAAGATGAAGCTGCTGACAGTGCAACTGCG 
130 140 150 160 170 180 

160 170 180 190 200 210 

inputs CGAGGGCTACGGGCGCATCCCGCGGGGCGCGCTGCTGTCCATGGACGCCTTGGACCTCAC 



AGAAGGCTATGGGCGCATCCCACGCGGGGCCCTGCTGCAGATGGACGCCATAGATCTCAC 
190 200 210 220 230 240 

220 230 240 250 260 270 

inputs CGACAAGCTGGTCAGCTTCTACCTGGAGACCTACGGCGCCGAGCTCACCGCTAAC-GTGC 



TGACAAACTTGTCAGCTACTATCTGGAGTCGTATGGCTTGGAGCTCAC-AATGACTGTGC 
250 260 270 280 290 

280 290 300 310 320 330 

inputs TGCGCGACATGGGCCTGCAGGAGATGGCCGGGCAGCTGCAGGCGGCCACGCACCAGGGCT 

TTAGAGACATGGGCTTACAGGAGCTGGCTGAGCAGCTGCAAACGACTAAAGA--AGAG-T 
300 310 320 330 340 350 

340 350 360 370 380 390 

inputs CTGGAGCCGCGCCAGCTGGGATCCAGGCCCCTCCTCAGTCGGCAGCCAAGCCAGGCCTGC 

CTGGAGCTGTGGCAGCTGCAGCCAGTGTCCCTGCTCAGAGTACAGCCAGAACAGG AC 

360 370 380 390 400 410 

400 410 420 430 440 450 




i npu t s ACTTTAT AGACC AGCACCGGGCTGCGCTTATCGCG AGGGTCACAAACGTTGAGTGGCTGC 

ACTTTGTGGACCAGCACAGGCAAGCACTCATTGCCAGGGTCACAGAAGTGGACGGAGTGC 
420 430 440 450 460 470 

460 470 , 480 490 500 510 

i npu C S TGG ATGCTCTGTACGGGAAGGTCCTG ACGGATGAGC AGTACCAGGCAGTGCGGGCCGAGC 

TGGATGCTTTGCATGGCAGTGTGCTGACTGAAGGACAGTACCAGGCAGTTCGTGCAGAGA 
480 490 500 510 520 530 

520 530 540 550 560 570 

inputs CCACCAACCCAAGCAAGATGCGGAAGCTCTTCAGTTTCACACCAGCCTGGAACTGGACCT 

CCACCAGCCAAGACAAGATGAGGAAGCTCTTCAGCTTTGTTCCATCCTGGAACCTGACCT 
540 550 560 570 580 590 

580 590 600 610 620 630 

inpucs GCAAGGACTTGCTCCTCCAGGCCCTAAGGGAGTCCCAGTCCTACCTGGTGGAGGACCTGG 



GCAAGGACTCCCTCCTCCAGGCCTTGAAGGAAATACATCCCTACTTGGTGATGGACCTGG 
600 610 620 630 640 650 

640 650 660 670 * 680 

inpucs AGCGGAGCTGAGGC-TCCTTCCCAGCAACACTCCGGTC-AGCCCCTGGCAAT-CCCAC-C 

AGCAGAGCTGAGGTATCTTTTCCAGCTACATT- - - ATCTAGCTCCTGACTTTGTATACAC 
660 670 680 590 700 710 

690 700 710 720 730 740 

inpucs AAATCATCCTGAATCTGATCTTTTTATACACAATATACGAAAAGCCAGCTTGAA 

AATTTTTGAAAAAACAATT - TGTATTTGTGTTTAAAAAAAAAAAAAAAAAAAGG 
720 • 730 740 750 760 



ALIGN calculates a global alignmenc of two sequences 
version 2.0uPlease cite: Myers and Miller. CABIOS (1989) 

> hCARDS -protein 195 aa vs , 

> mCARDS -protein 193 aa 
scoring matrix: painl20.mat. gap penalties: -12/ -4 

71.8% identity; Global alignment score: 712 

LO 20 30 40 50 60 

inputs MGRARDAILDALENLTAEELKKFKLKLLSVPLREGYGRIPRGALLSMDALDLTDKLVSFY 



MGRARDAILDALENLSGDELKKFKMKLLTVQLREGYGRIPRGALLQMDAIDLTDKLVSYY 
10 20 30 40 50 60 

70 80 90 100 110 120 

i npu t s LETYGAELTANVLRDMGLQ EMAGQLQ AATHQGSG AAPAG IQAP PQS AAKPGLHF I DQHRA 

LESYGLELTMTVLRDMGLQELAEQLQT-TKEESGAVAAAASVPAQSTARTG-HFVDQHRQ 
70 80 90 100 110 

130 140 150 160 170 180 

inputs ALIARVT^n/ZWLLDALYGKVLTDEQYQAVRAEPTNPSKMRKLFSFTPAW^IWTCKDLLLQA 

ALIARVTEVTCVLDALHGSVLTEGQYQAVRAETTSQDKMRKLFSFVPSWNLTCKDSLLQA 
120 130 140 150 160 170 

190 

inputs LRESQSYLVEDLERS 



LKEIHPYLVMDLEQS 
180 190 



1 cccgcgtccggacricccttccagtgtttgttcctctct^^ 
c<xx:gcaggcctgaagggaaggtcacaaacaaggagagacgagagaggtt^^ 



66 GCATGTTITATCTITCCrAAGTAGGATTTCTGT^^ 

CGTACV^TAGAAACGATTCATCCTAAAGACAGAAAGAAACAAr^ 



131 CAGAATGACCTGATCCATTTCCTGGTTTGTAGAAAGCCATGGC^^ 
GTCITACTGGACTAGGTAAAGGACCAAACATCTTTCGGTAC^^ 

l^MASEGASSE 



196 ATCATAG AAAAA CAGCGAACAAAGTTGCTCAGTGTCCTCC^ 
TAGTATCTITITGTCGCTTGTTTCAACGAGT^ 
10^1 I EKQRTKLLSVLQQDPDSI LD 



261 C\CGTTAACCTCTCGGAGACTGATTTCTGAGGAGGAGTATGAGAC 
GTGCAATTGGAGAGCCTCTGACTAAAGACTCCTCCTCATAC^^ 
31> TLTSRRL I SEEEYETLEA I TD 



326 CTCTGAAGAAAAGCCGGAAGCTGTTAATTTTXSATCCAGAAGAAGGGAGAG^ 
53^PLKKSRKLL I L I QKKGEDSCCC 



391 TTCCTCAAGTGTCTGTCTAATGCCrrrCCACAGTCAGC^ 

AAGGAGTTCACAGACAGATTACGGAAAGGTGTCAGTCGAAGGTGGAACCCAAAT^ 
75^FLKCLSNAFPQSASTLGLKQEV 



456 TCCACGGCAGGGGACTGGAGAGGTTGTCGAGGTGAGCAGGGGTTTGG^ 
AGGTGCCGTCCCCTGACCTCTCCAACAGCTCCACTCGTCCCC^ 
96^ PRQGTGEVVEVSRGLEDPFSL 



521 GGACCATAACCCCAGAAATAGCAGAGCTCTCAGAAGAGAAAGAATGCCCGGGT^^ 

CCTGGTATTCGGGTCTTrATCGTCTCGAGAGTCTT^ 
IIS^G Tt TPEIAELSEEKECPGLGAP 



586 GAGTTCTTCACCTGCAAGGAAAGCAGCCACAGGGAACCGGAAGTACCT^^ 

CTCAAGAAGTGGACGTTCCTTTCGTCGGTGTCCCT^^ 
140^ EFFTCKESSHREPEVPSWENQE 



651 AGGGCGTGGTGCACAGCAAGTCACCGCTCCGCGTTCAGTCAAAGGAGT^ 

TCCCGCACCACGTGTCGTTCAGTGGCGAGGCGCAAGTCAGTITCC^^ 
161> GRGAQQVTA PRSVKGVEYEVP 



716 CAAGTATCTCCCTCTTAAGCGACGGGCAGAGATACGAGGAGCCAGATGATO 

GTTCATAGAGGGAGAATIXrGCTGCCCGTCTCTATGCTCC^ 
183^A SI SLLSDGQRYEEPDDSLYLE 



781 GAAGGGGAAGGTGAAGAGTCTCTTGGGTACCCTGAAGATGTT^^ 

CTTCGCCTICCACTTCTCAGAGAACCCATGGGACTTCTAC^^ 
205^ EGEGEESLGYPEDVLEEGAGDD 



846 CCCACAGTGCTTTGTATATGATAGTGAGGAGGAATGCGAGTATGAGGAA^ 

GGGTGTCACGAAACATATACTATCACTCCTCCTTACGCTCATACTC 
226^ PQCFVYDSEEECEYEENMGSS 



911 GTGAAGACAGTAGCTGCGACGACACTTCAGAGACCIXXGTTC^ 

CACTTCTGTOVTCGACGCIXXnGTGAAGTCTCT^ 
248^G EDSSCDDTSETCVPLEGEKSA 



976 GAAGAAAGAAAAAGAGTGTTTCAACACGTCCTGTCCTGTIT^ 

(nrCTTTCTTTITCTCACAAAGriG^ 
270^ EERKRVFQHVLSCLNMORNRKL 



1041 TCICCCAGAGTTCGTGAGGCAGTITTCC^TAGACCGAGGATGTGAGT^ 
AGAGGGTCTCAAGCACTCCGTCAAAAGGTATCTGGCrCCTACACTCAC 
291^ LPEFVRQFSI ORGCEWTPKTP 



1106 GAGACTTAGCTTCGAATrrCTIXSATGAAAGTIX:^ 

CTCTGAATCGAACCTTAAAGAACTACTTTCAAGTCCGAAAT^^ 
313^G DLAWNFLMKVQA L DSTA ROS 1 



1171 CTGAGGCCCGAGGTGGCGGGTGAAGAGAATGAAGAATTGCCGGCTGGAATAGAG^ 
335^ LRPEVAGEENEELPAGI EKLGI 



1236 TGGAGACCCCCAAACCATCCATCCCCTGGATGTCCTCTGCGCCTG^ 
ACCTCTGGGGGTTItXTrAGGTAGGGGACCTACAGGAGACGCG^ 
356> GDPQTI HPLDVLCACMLCADS 



1301 CCTTGCAGCGTGAAGTCATGTCAAACATGTACCAATGCCAGT^^ 
GGAACGTCGCACTTCAGTACAGTTTGTACATGGTTACGGTCAAAC^ 
378^S LQREVMSNM YQCQFALPLLLP 



1366 GATGCTGAGAACAACAAAAACCTCTTAATGGTAGGGGCCATGAAOSACTO 
CTACGACTCTTGTICTTriTCGAGAATT^ 
400> DAENNKNLLMVGAMKDLKQPSA 



i5 



1431 AC\GTCCTCAGGAGGGCCCCTC\GGGAAACa.GACACAlTICT^^ 

TGTCAGGAGTCCTCCCGGGGAGTCCCITTX3TCTGTGTAAAGACCC\^^ 
.9. PLRETDTFLGLTKMPV 



1496 TCTCTTTTGTGCGACTAGGACGCTGCAGCTTCTCC^AGTC 

AGAGAAAACACGCTGATCCTGCGACGTCGAAGAGGTTCAGGTCTT^^ 
.f!13.M..S _F__V__R _ L GRCSFSKSRl VNTLLS 



1561 TCCTCCCAGCAGAPACCATACCCGATTITCCTCC^ 

AGGAGGGTCGTCTTTGGTATGGGCTAZW^GGAGGTAGTCCTA^^ 
S^lf, S__S__Q^ Q_ KPYP! FLHQDLSVPVLPR 



1626 GCAAATTTCTGACGGCCTGGTGGAAGTGACnTGGTC<:T^ 

CGTITAAAGACTGCCGGACCACCTTCACTGTACCACGAAAGGACTGTIC^ 
i86_^_^Q_ J^_S DGLVEVTWCFPOKLLKES 



1691 CGCATGCTTTCCAGAAACCTGTTGCTGTGGCC^ACCT^ 

GCGTACGAAAGGTCTTTGGACAACGACACCGGTTCGAAGCACCTC^ 
508>P HAFQKPVAVANLRGDLESFWI 



1756 ca;^tttggttix:ctggtagaagtttcctccggtctt^^ 

gttaaaccaaaggaccatctix:aaaggaggccagaaaagaaaaagt^^ 
530> qfgflvevssglffftdclgek 



1821 ogaatgggacttgctaatgtttttaggagaggacaccattgaacggt^ 
ccttaccctgaacgattacaaaaatcctctcctgtggtaacttgcm^ 

551^ .E.W^D LLMFLGEDTIERCYFILS 



1886 CCCAGGCTAAGGAGAGTGAAGAAGCCa^.GATTTTCCAAAGGATCCTAAAACl^^ 
GGGTCCGATTCCTCTCACTTCTTCGGGTCTAAAAGGT^ 
573>P^_Q_A^ j< ESEEAQI FORI LKLKPSQ 



1951 CTACTGTTTKX3GAAGCTGAGGAAGCTGGGGATAGAAGGAAGACT^^ 
GATGACAAAACCCrrrCGACTCCTTCGACCCCTATCTTCCTT^^ 
595> LL FWEA E EA GDRRKTMEA LQAA 



2016 CCTCCAGGAAGTAATGTCCTCTCCACTCAGATGTGTGTCCCTTGA^ 

GGAGGTCCTTCATTACAGGAGAGGTGAGTCTACACACAGGGAACTTCT^ 
.^l^.^.L-P y^MSSPLRCVSL EEMASLA 



2081 GGGAGCTGGGCATTa^GGTAGACCAAGACTTTGAAGTTACTCAAGA^^ 
CCCTCGACCCGTAAGTCCATCTGGTTCTGAAACTTCAATGAGT^ 
638^R ELGI QVDQDFEVTQDI QVSPT 



i 1 4 6 AO.GTTGAAGGTGAAAACC--^-CAACC\TGTAGTC^ 
TGTCAACTTCCACTTTTXXSTTGTTGGTA^ 
eeO> TVEGENQQPCSQTKSPAESGAQ 



2211 C<}AGCCAATCA.GAGAGCCAGGGGCTCAATGTGACGACAGTCAGAAT^^ 

CCTCGGTTAGTCTCTCGGTCCCCGAGrrACACTGCTGTCAGT^ 
^6Ql> EPI REPGAQCDDSQNAPVFHQ 



2276 CTCCAGTATACATGCCTTATCCAGCACACCCATGGGCTTTGGCCATC^^ 

GAGGTCATATGTACGGAATAGGTCGTGTGGGTACCCGAAACCGGTAGTTTCGACC^ 
703^T__P^V YMPYPAHPWALAI KAGGNF 



2341 TACCACGTTCCTITGAATGCCCCCTGGTTATGGGCTCCCACT^^ 

ATGGTGC.VVGGAAACTTACGGGGGACCAATACCCGAGGGTGAAACCTAGTGTCGT^ 
.2?.5?-y-A-Y- LNAPWLWAPTLDHSRGLS 



2406 TGGTTCTTTCCATTCCCATGCTA-ajiLCCCACTCAC 

ACCAAGAAAGGTAAGGGTACGATTTGGGTaAGTGAGATTCCGGAAGGTTCGA 
746^ GSFHSHAKPTHSKAFQANCHH 



2471 CCCATCCCTCCCATGCTAAACCCACTCATGTGAATCCCTCTCATGCTAACC 

GGGTAGGGAGGGTACGATTIX^TGAGTACACTTAGGGAGAGTACGATTGGG^ 
768^ PHPSHA KPTHVNPSHANPTHVQ 



2536 CCTTGCATGCTAAACCCACTCACTCTAAGGCCTTCCAAGCTAAACCCACTCCCT^^ 
GGAACGTACGATTO^TGAGTGAGATKTCGGAAGGTTCGATTT^ 
790^ PCMLNPLTLRPSKLNPLPLRPL 



2601 TGGAGCCAAGCTAACTGCAATCATGCCCATCCCTCCCTTGCTAAACCC^^ 

ACCTCGGTTCGATTGACGTTAGTACGO^TAGGGAGGGAACGATTTGGGAGAGT^ 
811> GAKLTAIMPI PPLLNPLI R l P 



2666 TGATGCTAACCCCACTCATGTGCAGCCTTCCCATGCTAAACCCGC 

ACTACGArKXXXSTGAGTACACGTCGGAAGGGTACGATTTGGGCGA^ 
833HMLTPLMCSLPMLNPLI YSLPK 



2731 CAAAACCCTCCCCATCCCAATCTACTGCAGTTCACGG 

GTTnOX^AGGGGTAGGGTTAGATGACGTCAAGTGCCGTC 
855> QNPPHPNLLQFTAHKPQQSQSK 



2796 GCCTTCTCAGCAGAGACCCAGTCAGCCTAAATCATTCCAGACCAAGCC^^ 
CGGAAGAGTCGTCTCTGGGTCAGTCGGATTTAGTAAGGTCTGGT^ 
876> PSQQRPSQPKSFQTKPSQA RA 



2861 C<:CACCC^AGAGCAGGGAGACGTTAAAGAACi.TACTCTGGAGAT^^ 
CGGTXXK^TTCTCGTCCCTCTGCAATTTC^ 
898^C H P R A G R R 



Z926 TTGCTTAAGTATTCTTTTTCATATAGCAAGCTGAAG^^ 
AACGAATTC\TAAGAAAAAGTATATCGTTCGACTTCTTT^ 



2991 AGCAAAACCCAAAAAAGGTATGCAAAGTCTTAAGTGCATAGCAAAGTATCC^^ 
TCGrirrGGGTTTTTTCCATACGTTTCAGAAT^^ 



3056 tggaagcagtt;^aaagtagaatctggctgggcatggtggcacacat^ 
accitcgtcaattttcatcttagaccgacccgtaccaccgtgt^ 



3121 AGOXZTCTGTCATCCCAACTC^VGAGAAGCAGGCAGATCTC^ 

TCCCGAGACAGTAGGGTTGAGTCTCTTCGTCCGTCTAGAGACACACAAACTCCGGT^ 



3186 ACATAACAACGACACAAGCAAGTCCTACATCAGCCATACTACAAAATGAGACCCCATCTG^ 

TITrACTCTGGGGTAGACCCCTG 



3251 AAAAGGGTTGGATCTAACATCAAACCAAAGAAATCAGTCAAGTATO 
TTTTCCCAACCTAGATTGTAGTrrGGTTTCTTTAGTCAGT^ 



3316 ACACTCAGTGGGTrACCACAACCAAACCATACTCGACAACTAACCCCCTAAAGG^ 
TGTGAGTCACCCAATGGTGTTCGTTTGGTATGAGCTGT^ 



3381 GTTGGGTGGGTGrrAGGCTGAACATGATTGGGGAAGAACTGAAGA^ 
CAACCCACCCACAi^.TCCGACTTGTACrAACCCCTTCTTGACT^ 



3446 ACAGGrrATGGGACTTGTCAAATCCATTAAATGCAATATTAAGAAGCAG^ 
TGTCCAATACCCTGAACAGTTrAGGTAATTTACGTTATAATTCTTC 



3511 ACATTAAGCTCCAGTGAGTCGCAACCCTCCCCTATTAGATGATGTGAGAT^^ 
TGTAATTCGAGGTCACTCAGCGTTGGGAGGGGATAATCTACTACAC^ 



3576 TGGGGTGTGTCTGAT 

ACCCCACACAGACTATCGGGCACACACACTGTTTGACACATTAATATTT^ 



3641 AGTTCAGCTTATCTGTGTTGAAGAAAGGCTGCITCAG^ 
TCAAGTCGAATAGACACAACTTCTTTCCGACGAAGT^ 



3706 GCCACTGAGCAGATACTCTGCACCATTGGTACAGTTAAAT(^ 

CGGTGACTCGTCTATGAGACGTGGTAACC=.TGTCJ^ATTrAGTCGAAC^^^ 



3771 ATCTACCACATITATCCCTTACAGGCGGAAATAATGAATGATCAGCAAAA^ 
TAGATGGTGTAAATAGGGAATGTCCGCCTTTATTACTTACTAGTCGlU'i'iCTA 



3836 TAACCTTGGTACTGATTTGTATATGTATCATTCTTTATATAATAC^ 

ATTGGAACCATGACTAAACATATACATAGTAAGAAATATATTATCGATIXrr^^ 



3901 AGGGGTTCTGATATATTAGTTTAATGGTTTGAAGTCAGAAATGT^^ 
TCCCCAAGACTATATAATOAATTACCAAACTrCAGTCTITACAC^ 



3966 TAATTGAAAATAITCAGATGAATTTACAAAGGCTATAAGTAATG^ 

ATTAACTTTTATAACTCTACTTAAATGrrrCCGATATTC^TTACAAAC^^ 



4031 gtagactx::atactgttctgaacatttggatagctictc 

catctgagtatgacaagacttgtaaacctatcgaagagcatc^atcgtc^c^ 



4096 ATlTCATTCAGGTATTTAACCAGAGCTGCTCTTAGTriTTAAGT^^ 

TAAACTAAGTCCATAAATIGGTCTCGACGAGAATCAAAAATTCACAGTGGTT^^ 



4161 GCTACATTATCTGAACATGTC^X^AACACAACTGTGACCTTAC^ 

CGATGTAATAGACTTGTACACCCTTGTGTTGACACTGGAATGT^^ 



4226 ATCAAGGTTCAAGCCAGCAGCACATAGTGAGACCAGGTCTCAAGACACAAAAACT^ 
TAGrrCCAAGTTCGGTCGTCGTGTATCACTCTGGTCCAGAGTT^^ 



4291 AGGAAGATTTTAAAATTTGCCTCATTAAGAAATAAAGTAAGATTTATAAAT^^ 
TCCTTCTAAAATTITAAACGGAGTAATTCTTTATTrCATT^ 



4356 CATCTTTGAACTTATGACTGTTTAAIUIITIGACTTA 

GTAGAAACTTGAATACTGACAAATTAAAAAACTGAATTTCAAATTAA^ 



4421 GTICTATGTGTGTGCACATGTGTGCCACTGCAT^ 

CAACATACACACACGTGTACACACGGTGACGTACATACACCTCCGGTAGTCTG^ 



4486 TCTGTTCTTTCCTCrrAGCCCTATGTGT^ 

AGACAAGAAAGGAGAATCGGGATACACAAAATGGGTGACTCGATCCGG'^^ 



4551 TAATTTTAAATAGTAAAATAGTTCT.-AGAAGTC^J^T^ 
ATTAAAATTTATO^.TTTTATCAAGATTCT^ 



4616 .-AGAAAAATCGTATTAGCCATGGATAGAGACTC=iCCTCTTGAAT^ 
TTCrirrTAGCATAATCGGTACCTATCTCTGAGTC^^^ 



4681 TAATATCACAATAATGTGTTTGTAC^^TGTGTTAGTTAATATTGTT^^ 

ATTATAGTGTTATTACACAAAC^TGTACAC^TCAATTATAACAAAAGl^^ 



4746 A'TGATTATTGTAA;^.GATGAaAAAAGAAATAGTGGGCAATGTATGT^ 
TACTAATAACATTTCTACTITITTCTTTATC^CCCGCT^ 



4811 GAATKriUKriTTTAGAATGATAAATGTAAGM 

GTTAAGAC^GAAAATCTTACTATTTACATTCTTC^TTTTA 



4876 A^GCCAGCTCACTT.^AGTCTGGGCCCTGCTGGCATTGGCTAGTCT 

'ITCGGTCa\GTGAATTC\GACCCGGGACGACCGTAACCGATCAGATCGATGG^^ 



4941 AAAAGTTTAGAGAAGAAAATGACTGAGTCAAGCTTGCCTAATGACT^^ 
TTTTCAAATCTCTTCTTTTACTGACTCAGTTC^ 



5006 GTCCTAGAAAGCCTTAAAATAAGTAGGATATAAAACATGTAAATTAACCCACACATTATGT^ 
CAGGATCTTTCGGAATTITATKia.TCCTATATT^ 



5071 TGAGAAGCAGAAAAATGTCAGTAGAACACTCGGCCAGTGCATAAAGAAGGAAGAGACCTCTG^ 
ACTCTIXrGTCTTTITACAGTCATCTrGTGAGCCGGTC 



5136 TGGGTTATAAAACTGCTCriTCTGCTCAATTTG^ 

ACCCAATATITTGACGAGAAACACGAGTTAAACAGGGGACGAAAACAaACGGT^^ 



5201 TTATAAAATAAACTCACTTTTACTrrrAAAAAAAAAAAAAAAAAAAGGGCGG 
.SATATITTATITGAGTGAAAATGAAAATTnTr^^ 
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CACGCGTCCGCCGGATCAGAGAGTGCTCCGAGCTGGGTTGCCCCACTGTGCITGTATCTGCACTCTCC^^ 19 
ATeATTGAeATGTTAAAGCTTAGCCAAATAGAATTGTTCrrTGTCATT C 1 1 1 ' 1 ' ! " 1 " 1 'AACTTTTACTTATTCATTAGGAT 158 

MATESTPSE 9 
GATTTCATAATATATTTCCTGGTTTAGAGGAAACAGGAACA ATG GCT ACC GAG AGT ACT CCC TCA GAG 226 

I xererk'klleilqhdpdsi29 

ATC ATA GAA AGA GAA AGA AAA AAG TTG CTT GAA ATC CTT CAA CAT GAT CCT GAT TCT ATC 286 

LDTLTSRRLISEEEYETLEM49 
TTA GAG ACQ TTA ACT TCT CGG AGG CTG ATT TCT GAG GAA GAG TAT GAG ACT CTO GAO AAT 346 

VTDLLKKSRKLLILVQKKGE69 
GTT ACA GAT CTC CTG AAG AAA AGT CGG AAG CTG TTA ATT TTG GTA CAG AAA AAG GGA GAG 406 

ATCQHFLKCLFSTF PQLAA I 89. 
GCG ACC TOT CAG CAT TTT CTC AAG TGT TTA TTT AGT ACT TTT CCA GAG TTA GCT GCC ATT '466 

CGLRHEVLKHENTVPPQSMG 109 
TGC GGC TTA AGG CAT GAA GTT TTA AAA CAT GAG AAT ACA GTA CCT CCT CAA TCT ATG GGG 526 

ASSNSEDAFSPGIKQPEAPB129 
GCA AGC AGT AAT TCA GAA GAT GCT TTT TCT CCT GGA ATA AAA CAG CCT GAA GCC CCT GAG 586 

ITVFFSEKEHLDLETSEFFR149 
ATC ACA GTG TTC TTC AGT GAG AAG GAA CAC TTG GAT TTG GAA ACC TCT GAG TTT TTC AGG 646 

DKKTSYRETA -LSARKNEKEY169 
GAC AAG AAA ACT AGT TAT AGG GAA ACA GCT TTG TCT GCC AGO AAG AAT GAG AAG GAA TAT 706 

DTPEVTLSY SVEKVGCEVPA189 
GAC ACA CCA GAA GTC ACA TTA TCA TAT TCA GTT GAG AAA GTT GGA TGT GAA GTT CCA GCA 766 

TITYIKDGQRYEELDDSLYL209 
ACT ATT ACA TAT ATA AAA GAT GGA CAG AGA TAT GAG GAG CTA GAT GAT TCT TTA TAG TTA 826 

GKE EYLGSVDTPEDAEATVE 229 
GGA AAA GAG GAA TAT CTA GGA TCT GTT GAC ACC CCT GAA GAT GCA GAA GCC ACT GTG GAA 886 

EEVYDDPEHVGYDGEEDFE. M 249 
GAG GAG GTT TAT GAT GAC CCA GAG CAC GTT GGA TAT GAT GGT GAA GAG GAC TTC GAG AAT 946 

SETTEFSGEEPSYEGSETSL269 
TCA GAA ACC ACA GAG TTC TCT GGT GAA GAA CCA AGT TAT GAG GGA TCA GAA ACC AGC CTT 1006 

SLBEEQEKSIEERKKVFKDV289 
TCA TTG GAG GAG GAA CAG GAG AAA AGT ATA GAA GAA AGA AAA AAG GTG TTT AAA GAT GTC 1066 

LLCLNMDRSRKVLPDFVKQF309 
CTG TTA TGT TTG AAC ATG GAT AGA AGC AGA AAG GTT CTG CCA GAT TTT GTT AAA CAA TTC 1126 

SL DRGCKWTPESPGD LAWMF329 
TCC TTA GAT CGA GGA TGT AAG TGG ACC CCT GAG AGT CCA GGA GAC TTA GCC TGG AAT TTC 1186 

LMKVQARDVTARDS ILSHKV349 
CTG ATG AAA GTT CAA GCA CGA GAT GTG ACG GCT AGG GAT TCA ATC CTC AGT CAC AAG GTT 1246 

LDE DSKEDLLAGV.E NLEI RD369 
CTG GAT GAA GAT AGC AAG GAG GAT TTG CTG GCT GGA GTG GAG AAT TTG GAA ATT CGA GAC 1306 
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IQT INPLDVLCATMLCSDSS 389 
ATA CAA ACC ATT AAT CCC CTT GAC GTG CTT TGT GCC ACC ATG CTG TGT TCA GAT AGC TCT 1366 

r4QRQVMSNMyQCQFALPLLL409 
TTG CAA CGC CAA GTC ATG TCA AAC ATG TAT CAG TGC CAG TTT GOT CTT CCC CTG CTA CTG 1426 

PDAENNKSILMLGAMKDIVK429 
CCA GAT GCA GAA AAC AAC AAA AGC ATC TTA ATG CTG GGG GCC ATG AAA GAC ATT GTO AAO 1486 

KQSTQFSGGPTEDTEKFLTL 449 
AAG CAG TCA ACA CAG TTT TCA GGG GGG CCT ACA GAG GAT ACA GAA AAO TTT CTG ACT CTC 1S46 

MKMPVI SFVRLGYCSFSKSR469 
ATG AAG ATG CCT GTC ATC TCT TTT GTG CGT CTA GGA TAG TGT AGC TTC TCT AAO TCC AGA 1606 

ILNTLLSPAQLKLKKIPL H Q .489^. 
ATC CTC AAC ACA CTT CTC AGC CCT GCC CAG TTG AAA TTA CAC AAA ATC TTT CTT' CAT CAX 1666 

DLPLLVLPR0ISDGLVEITWS09 
GAT TTG CCT CTT TTG GTG CTT CCC CGG CAA ATC TCT GAT GGC CTG GTT GAG ATA ACA TGG 1726 

CFPDSDDRKENPFFQKPVAL529 
TGT TTT CCT GAT AGC GAT GAT AGA AAG GAA AAC CCC TTT TTC CAA AAG CCT GTT OCT CTO 1786 

ANLRGNLESFWTQFGFLMEV S49 
GCT AAT CTC CGT GGA AAT CTA GAA AGT TTT TGG ACT CAG TTT GGT TTT TTG ATG GAA GTT 1846 

SSAVFFFTDC.LGEKEWOLLMS69 
TCT TCA GCT GTG TTT TTT TTC ACT GAC TGT TTA GGT GAG AAG GAA TGG GAC TTG CTA ATO 1906 

FLGEAAIER CYFVLSSOARE589 
TTT TTA GGA GAG GCT GCC ATT GAA AGA TGC TAC TTT GTT CTC AGT TCC CAA GCC AGO GAO 1966 

SEEAQI FQRILNLKPAQLI4F6O9 
AGT GAA GAG GCT CAA ATT TTT CAG AGG ATA CTG AAC TTG AAG CCA GCA CAG CTA CTO TTT 2026 

WERGDAGDRRKNMEGLQAAL629 
TGG GAG AGG GGA GAT GCT GGG GAT AGA AGG AAG AAC ATG GAG GGC CTT CAA GCT GCC CTC 2086 

QEVMFSSCLRCVS VEDMAAL649 
CAG GAA GTG ATG TTC TCT TCT TGC CTC AGA TGT GTG TCT GTG GAG GAT ATO GCC GCC CTO 2146 

ARELGIQVDEDFEMTQRIQV669 
GCC AGG GAG CTG GGG ATT CAG GTA GAT GAA GAC TTT GAA AAC ACT CAO AGA ATT CAA OTT 2206 

SSGENMAGTAEGEGQQRHSQ689 
TCC TCT GGA GAA AAC ATG GCT GGG ACA GCT GAA GGT GAG GGT CAG CAA AGA CAC AGT CAO 2266 

LKS SSKSQALMP IQEPGTQC709 
CTA AAA AGC TCA TCT AAA AGC CAG GCT CTA ATG CCA ATT CAA GAG CCT GGG ACT CAA TOT 2326 

ELSQNLQNLyGTPVF RPVLE729 
GAG CTC AGC CAG AAT CTT CAG AAT CTC TAT GGT ACC CCA GTA TTC AGG CCT GTT CTA GAG 2386 

NSWLFPTRIGGNFNHVSLKA749 
AAC TCC TGG CTC TTT- CCA ACC AGA ATT GGA GGT AAC TTT AAC CAT GTT TCC TTG AAA GCC 2446 

SWVMGRPFGSEQRPKWPHPL769 
TCC TGG GTT ATG GGC CGC CCC TTT GGG TCA GAG CAG AGG CCT AAG TGG TTC CAT CCT TTG 2506 



PFQNAGAQGRGKSFGIQSFH 789 
CCT TTT CAG AAT GCA GGG GCC CAG GGC CGA GGT AAA AGT TTT GOT ATT CAA TCC TTC CAT 2S66 

PQI FYSGERFMKFSRVARGCeOS 
CCC CAG ATA TTT TAT TCA GGT GAA AGA TTC ATG AAA TTT TCC AGA GTT GCT CGG GGA TGT 2626 

HSNGTFGr"lpRPICQHVQAC829 
CAC TCG AAT GGA ACA TTT GGG AGA CTG CCA AGA CCC ATT TGT CAG CAT GTA CAG GCC TGC 2686 

PERPQMMGTLERSRAVASKI849 
CCT GAG AGA CCA CAA ATG ATG GGA ACT CTT GAA AGG TCT AGG GCA GTA GCC TCC AAO ATA 2746 

GHSYSLDSQPARAVGKPWPQ 869 
GGT CAC TCC TAT TCC CTG GAT TCA CAG CCA GCA AGA GCA GTA GGG AAG CCA TGQ CCT CAO 2806 

QACTRVTEL TEATGKLI K '\.TK;:Srr' W^r- 
CM. GCT TGC ACQ AGO GTA ACA GAG TTA ACT GAA GCA ACT GGA AAA CTG ATA AOA' AC^ TCC''28S6 ' 

HIGKPHPQS F0PAAATQKLR909 
CAT ATT GGA AAG CCT CAC CCT CAG TCC TTT CAA CCA GCA GCA GCC ACA CAA AAA CTA AGA 2926 

PASQ0GV0MKTQGGASMPAI.929 
CCT GCT TCT CAG CAA GGA GTC CAG ATG AAG ACA CAA GGT GGG GCT TCA AAT CCA OCT CTC 2986 

QIGSHPMCKSSQFKSDQSMP949 
CAA ATA GGG TCC CAT CCC ATG TGC AAG AGC TCT CAO TTC AAA TCC GAT CAO TCC AAC CCA 3046 

STVKHSQPKP .FH SVPSQPKS 969 
TCC ACA GTC AAA CAC TCC CAG CCT AAA CCC TTC CAT TCT GTG CCC TCT CAA CCT AAA TCC 3106 

SQTKSCQSQPSQTKPS PCKS 989 
TCT CAG ACA AAA TCC TGT CAG TCC CAG CCC TCC CAA ACT AAA CCT TCT CCA TGC AAA TCT 3166 

TQPKPSQPWPPQSKPSQPRP 1009 
ACT CAG CCT AAG CCA AGC CAG CCC TGG CCT CCC CAG TCT AAG CCT TCT CAG CCC AGA CCC 3226 

PQPK SSSTNPSQAKAHHSKA 1029 
CCT CAA CCT AAG TCA TCC TCA ACC AAT CCT TCA CAA GCT AAG GCA CAC CAC TCA AAA GCA 3286 

GQKRGGKH* 1038 
GGG CAG AAG AGG GGA GGG AAG CAT TAA 3313 

AGAGCTAACTCCAGAGATCTATAAAGCATATCCTTTACCCAGGCCATTCCTATCATATAGTAAGCAGAAGAGTTGCCAT 3392 

GAAAGTAAAAGACTACTGTCATTAGCATGTAAAACAAAGAAAGATATACATGACaSAATTGGATATCTTTaT^ 3471 

TTTGAGACAGACTTTCACTCTTGTTGCCCAGGCTGGAGTGCAATGGCACGATCTCGGCTCACCGa^ 3550 

GGCTTAAAGTGATTCTCCTGCCTCAGCCTCTCGAGTAGCTGGGATTACAGGCATGCACCACCACACCCAGCT^ 3629 

TATTTTTAGTAGAGGCAGGGTTTCTCCATGTTGGTCAGGCTGGTCTTGAACTCCCGACCTCAGGT^ 3708 

GGCCTCTCAAAGTGTTGGGATTACGTGTGTAAGCCACAGTGCCCAGCCCGAATTGGATATCTTTAAGATATCTGTAA^ 3787 

GTTATATCCCTAACCAAGAAGAAAAATATGAAAATAATTAAGACTAGAATCAAGCAGTAGATAATTGAATCCAATCTTa 3866 

GGTATTATTAGATAATGTATAACTTGCACCCAGGGAATGGGGGTCTATGAGACAACCCCACTTGGAGAAGAATGGGGTT 3945 

AGGGTCTCTAATTGCAAAGTGACTGTACAATAGGACGAAAGTTGCCTCTGTGTCTGAGAAAGTATCTTAGTTOTTGGC^ 4024 
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GCTCCAGAGGTATCTTICTCAAAAGCTTCrrGGTTCAATATCAGCCACTGAGCA 4103 
AAATCAACTAGCTTCTGCTAATAGCCCCAATTTGCTTGAATGGGAAAACTCTCTCATT^ 4182 
ATGAATTAACAACCAATAAAATTAATCATTTGGCATTAAAAAAAAAAAAAAAAAAAAARAAA 4244 
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+ r+-*-l+e+L+ d d +Ld L +-t"^-».-». ++6 E 
CARD6 5 STP--SEIIERERKKIXEILQHD-PDSILDTLTSRRLISEEEYETLE 48 

CONSENSUS ragakledDKarelvdsiqrrgsqaf daf idaledTgqsyLAdvLel<- * 

1 + r 1++ +q++g. + f + ■••l+'t- LA++ +1 

CARD6 49 NVTDLLKK--SRKLLILVQKXGEATCQHFLKCLFS-TFPQLAAICGL 92 



ri6 30 
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' -I -hE- s Msjority 

mM U TS ^"^^^ B 100 ■ ^ 

63 {BiHR dHo^WM V^5p- - taCARM-CARD 

57 WW B E 1 HpHIvmH " fin nB lORDfrOWD 

80 F S T F P Q lHIi cpII r h KW r. --miQlil ttOPDS-aiia) 

90 SNHFPQfflT^TnHlKQHIpRQGTGEVvDvH 



